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JIHIUAHHHKH nPOBAJIBCKOH CTEIIH (YKPAHHA) 

O. V. NAD YEINA. THE LICHENS OF THE PROVAL'E STEPPE (UKRAINE) 

HHCTHTyT 60 TaHHKH HM. H. T. XoJIOAHOrO HAH YKpaHHM 
01601 YKpaHHa, Khcb, yji. TepemeHKOBCKaa 
Tea. 38-044-2396785 
Obkc 38-044-2355248 
E-mail: ol_ok4@mail.ru 
nocTynHJia 29.06.2006 

OKOH^aTejibHbiH BapnaHT nojiyneH 24.05.2007 

npHBeAeHM AaHHbie o 103 BH,nax JimuaHHHKOB h 7 BH,aax JiHxeHO(j)HJiE»HMX rpnOoB npoBajibCKOH CTe¬ 
nH, H3 KOTopbix 55 bh^ob hbjijtiotcji hobmmh jxm 3toh TeppHTopHH. BnepBMe jinx YKpaHHM oTMeneH Endo- 
coccus rugidosus Nyl., yKa3MBaioTCJi bh,zim, HOBwe jinx paBHHHHOH uacra YKpaHHM, e&cTenHOH 3 ohm h Ao- 
HeuKoro KpjDKa. OTMeneHa pojib jicccobh^hoh KopKH KaK npHeMJieMoro cyOcTpaTa (J)opMHpoBaHHH jih- 
maHHHKOBoro noKpoBa. 

KaiOHeBMe caoBa: JiHwaHHHKH, JwxeHO(j)HJiBHMe rpnOBi, npoBajiBCKa* cTenB, cncTeMaTHHecKan 
cTpyKTypa, cyOcrpaT. 

IIpoBaJibCKaa erenb HaxoAHTca b OKpecraocTax c. IIpoBanbe CBepAJiOBCKoro p-Ha 
JlyraHCKOH o6ji. (YKpaHHa) Ha rpaHHije c Poctobckoh o6ji. (Poccna), npenMymecTBeH- 
ho no BepxoBbHM pex ^epeBenKa h BepxHee IIpoBajibe (JIaBpeHKo, 1930). 3Ta Teppmo- 
pna jiokht b npeAenax ceBepHoro MaKpocKJioHa ,0,OHeijKoro Kpaaca (OHcyHemco, )Ka- 
AaH, 1994; 3anoBiAHHKn.., 1999) h npnHaAJieacnT k ^OHeijKOMy OKpyry JiyroBbix, pa3HO- 
TpaBHO-THnHaKOBO-KOBBIJlLHLIX H neTpO(J)HTHbIX CTenefi, paCTHTeJIbHOCTH KaMeHHCTBIX 
bmxoaob h iiiHpOKOJiHCTBeHHbix JiecoB (reoOoTaHinHe.., 1977)! Bbixoabi nopo'A npeA- 
CTaBJieHbi necnaHHKaMH h cjiamjaMH KaMeHHoyrojibHoro B03pacTa. JIaHAHia(J)T IIpo- 
BajibCKOH CTenH CKJiaABiBaeTca H3 rpaAOBO-JioacOnHHoro pejibe<f)a c chjibho pacnjieHeH- 
hoh HMaMH h 6ajiKaMH noBepxHOCTbio, a TaK)Ke pa3Hoo6pa3Horo pacTHTejibHoro no- 
KpoBa. KjiHMaT 6oJiee KOHTHHeHTajibHbin no cpaBHeHHio c KJiHMaTOM 3anaAHon nacra 
Kpaaca h 6ojiee BJiaacHbin, neM b coccahhx paBHHHHO-cTenHbix pernonax (3anoBiAHn- 
kh.., 1999). 

Yponnma IIpoBaJibCKOH CTenn c 6onee hjih MeHee coxpaHHBiHHMnca npnpoAHbi- 
mh CTenHbiMH ueH03aMH BKjnonaiOT KajiHHOBCKHH, rpymeBCKHH ynacTKH h KopoJieB- 
CKHe CKajibi (cm. pncyHOK). KajiHHOBCKHH ynacTOK (230 m Ha# yp. M.) coctoht H3 pa3HO- 
TpaBHO-THnnaKOBO-KOBbiJibHOH CTenn h OanpanHon AySpaBbi, pacnojioaceHHbix Ha boao- 
pa3Aene MeacAy OauxaMH Eoabinoe IIpoBajibe h KaJiHHOBCKon; 3to HanOoJieeiftecHCTaa 
nacTb IIpoBaJibCKOH CTenH. ,gjia rpymeBCKoro ynacTKa (150 m HaA yp. m.) xapaKTep- 
Hbi pa3H0TpaBH0-TnnHaK0B0-K0BbiAb^bie h KaMeHHCTbie CTenn Ha BOAopa3Aene Meagjy 
p. BoJibmoe IIpoBajibe h OajiKon TpyineBCKon. B Hacroamee BpeMa KajiHHOBCKHH h 
TpyrneBCKHn ynacTKH bxoaht b cocTaB 3anoBeAHHKa «ripoBajibCKaa CTenb» (o6men 
naomaAbK) 1607.57 ra) — (Jmjinajia JlyraHCKoro npnpoAHoro 3anoBeAHHKa (Koha- 
paTiOK h Ap., 198§; 3anoB_iAHnKH.., 1999). reojiorHnecKnn naMaraHK npnpoAbi Kopo- 
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MecTopacnojio>KeHHe IIpoBajibCKOH CTenn. 

I — KajiHHOBCKHH ynacTOK, II — fpyuieBCKHH ynacTOK, III — KopojieBCKHe Cicajibi, IV — OKpecTH octh c. IIpoBajibe. 


jieBCKHe Cicajibi npeflCTaBJiaeT co6oh MomHbie njiac™ KaMeHHoyrojibHbix necnaHHKOB 
BbicoTOH 80—100 m h OafipaHHbiH Jiec y no^HO)KHH. BMecTe c coceflHHMH cKajibHbiMH 
Bbixo^aMH TpyrneBCKoro ynacTica 3flecb ciJjopMHpoBaJincb cneijH(i)HHecKHe mhkpokjih- 
MaraHecKHe ycjioBHfl, cnocoOcTByiomne coxpaHeHHio pe^KHx bh^ob pacTeHHH (reojio- 
ranecKHe.., 1987). 

IIpHpoflHbie yponnma IIpoBajibCKOH CTenn, ijeHHbie b OoTaHHnecicoM OTHOineHHH, 
3HaHHTeJibHO niHpe coBpeMeHHbix rpaHHU 3anoBe,nHHKa «IIpoBajibCKafl cTenb». C nep- 
bhx JieT cymecTBOBaHHH 3toto 3anoBe,zjHHKa BbicKa3biBajiacb H,a,efl o pacniHpeHHH rpa- 
hhu 3anoBeAHbix ynacTKOB, a TaioKe npncoe^HHeHHH k hhm nacra TeppHTopHH uejiHH- 
hhx nacTOHiijHbix yro^HH b npHJieraiomeH Poctobckoh o6ji. h opraHH3auHH Meacrocy- 
AapcTBeHHoro yicpaHHCKo-poccHHCKoro CTenHoro 3anoBe,a,HHKa «IIpoBajibCKafl cTenb» 
(TicaqeHKO h flp., 1979). B HacTonmee BpeMH paOoTa b otom HanpaBjieHHH npo^ojDKaeT- 
ch (Bopo3eHeu h zip., 1999). 

JlHxeHoOHOTa IIpoBajibCKOH CTenn H3yneHa cjia6o. Cbc^chhh o JiHHiaHHHKax otoh 
T eppHTopHH HMeiOTCH TOJibKo b paOoTe B. P. MacjioBOH (1979), r,zje b cootbctctbhh c 
coBpeMeHHOH HOMeHKJiarypoH npHBOflHTca 55 bh/job, H3 KOTopbix 30 — BnepBbie jxjlk 
^OHeuKoro KpjDKa, h 1 bha — Aspicilia caesiocinerea — j\tlk YKpaHHbi. 

IJejib HarneH paGora 3aKJiK)Hajiacb b HHBeHTapH3auHH jinxeHoOHOTbi IIpoBajibCKOH 
CTenn, BbWBneiiHH h HHTepnpeTauHH ee ocoOchhoctch. 


MaTepnajibi h MeTo/jHKa 

MaTepHanoM rjvi AaHHOH cTaTbH nocny>KHJiH coOcTBeHHbie c6opbi JiHinaHHHKOB c 
TeppHTopHH IIpoBajibCKOH CTenn Ha KajiHHOBCKOM h TpyiueBCKOM ynacTKax, KopoJieB- 
ckhx Cxajiax h b OKpecTHOCTHX c. IIpoBajibe (cm. pncyHOK), CAenaHHbie bo BpeMH 3Kcne- 
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flHu.Hn b HHDJie 2005 r. (okojio 200 noneBLix naKeTOB), a Taioxe kojijickuhh jiHmaHHH- 
kob JI. Hokhboh, coOpaHHan b 2000 r. (okojio 20 nojieBbix naKeTOB). HfleHTH(J)HKauHfl 
MaTepnajia npoBOflHjiacb no MeTOflHKe, npHHJiTOH b JinxeHOJiorHH (OKCHep, 1974). Ha- 
3BBHHH TaxcoHOB npHBOflHTCH corjiacHO S.Ya. Kondratyuk et al. (1998), o6i>eM poflOB h 
ceMencTB — c yueTOM nocjieflHero Bbinycxa «Outline of Ascomycota» (Eriksson, 2006). 


Pe3yjibTaTbi h hx oScyacfleHne 

Ha ocHOBaHHH o6pa6oTKH coOcTBeHHbix MaTepnajioB c yueTOM JiHTepaTypHbix flaH- 
HblX COCTaBJieH CnHCOK JIHinaHHHKOB H JIHXeHO(|)HJIbHbIX rpnOOB npOBaJIbCKOH CTenH, 
BKJHOHaiOIflHH 110 BHflOB (103 BHfla JIHinaHHHKOB H 7 BHflOB JIHXeHO(J)HJIbHbIX ipH- 
6 ob) (cm. Chhcok), KOTopbie othochtch k 51 pofly, 20 ceMencTBaM h 7 nopnflKaM acKo- 

MHUeTOB. 


CTIHCOK JIHUIAHHHKOB nPOBAJIbCKOH CTEnH 

YcjiOBHbie o6o3HaneHH^ k cnncxy JIHinaHHHKOB: # — bha, npHBefleHHbiH B. P. Mac- 
jioboh (1979), ho He HaHfleHHbiH HaMH; I — KajiHHOBCKHii yuacTOK, II — rpymeBCKHH 
ynacTOK, III — KoponeBCKHe CKajibi, IV — oKpecTHocra c. npoBajibe, JI — Jiec, C — 
CTenb; * — bha, hobbih ajih 3anoBeflHHKa; ** — hobbih ajia ^OHeuKoro KpjDKa; *** — 

HOBblii flJIH CTenHOH 30HbI YKpaHHbr, ****-HOBblii flJia paBHHHbl YKpaHHbi; ***** — 

HOBblH flJIH YKpaHHbi. 

ttAcarospora cervina A. Massal.; *A.fuscata (Nyl.) Arnold II-C, IV-C; ****^. oli- 
gospora (Nyl.) Arnold III-C, IV-C; A. veronensis A. Massal. I-C, II-C, IV-C; Amandinea 
punctata (Hoffm.) Coppins et Scheid. I-JI h C, II-C, III-JI h C, IV-JI h C; ttAnaptychia 
ciliaris (L.) Korb. ex A. Massal.; Aspicilia caesiocinerea (Nyl. ex Malbr.) Arnold I-C, 

II- C; #A. cinerea (L.) Korb.; **A contorta (Hoffm.) Krempelh. II-C, III-C, IV-C; M. re - 
cedens (Taylor) Arnold; A. reticulata Krempelh. ap. Arnold I-C, II-C, III-C; Bellemerea 
cupreoatra (Nyl.) Clauzade et Cl. Roux I-C, II-C, III-C, IV-C; **Bispora christiansenii 
D. Hawksw. II-C; Buellia badia (Fr.) A. Massal. I-C, II-C; **#. venusta (Korb.) Lettau 

I- C, II-C; ****CalopIaca albolutescens (Nyl.) H. Olivier I-C, II-C, III-C; **C. cerina 
(Ehrh. ex Hedw.) Th. Fr. III-C; **C. cerinella (Nyl.) Flagey IV-C; **C. crenulatella 
(Nyl.) H. Olivier II-C, III-C, IV-C; *C. decipiens (Arnold) Blomb. et Forssell III-C; 
C. holocarpa (Hoffm. ex Ach.) Wade III-JI h C, IV-JI h C; **C. grimmiae (Nyl.) H. Oli¬ 
vier II-C, III-C; **C. lactea (A. Massal.) Zahlbr. I-C; *C. lobulata (Florke) Hellbom II-C, 

III- C, IV-C; ****C. raesaenenii Bredk. III-C; ****C. transcaspica (Nyl.) Zahlbr. II-C; 
*Candelariella aurella (Hoffm.) Zahlbr. I-C, II-C, III-C, IV-C; **C. coralliza (Nyl.) 
H. Magn. II-C, III-C; C. vitellina (Hoffm.) Mull. Arg. I-C, II-C, III-JI h C, IV-C; C. x an- 
thostigma (Ach.) Lettau I-JI, III-C, IV-JI h C; ttCatillaria chalybaea (Borrer) A. Massal.; 
***Cercidospora macrospora (Uloth) Hafellner et Nav.-Ros. II-C, III-C; Cetraria step - 
pae (Savicz) Kamef. I-C, IV-C; #Cladina arbuscida (Wallr.) Hale et W. L. Culb subsp. 
arbuscula ; Cladonia coniocraea (Florke) Vain. II-C; *C. convoluta (Lam.) Anders I-C, 

II- C, IV-C; C.fimbriata (L.) Fr. I-C, II-C; C.foliacea (Huds.) Willd. I-C, IV-C; C.furcata 
(Huds.) Schrad. I-C; ***C. hungarica (Arnold) Vain. I-C, II-C, III-C, IV-C; **C. pocil- 
lum (Ach.) Grognot I-C, III-C; C. pyxidata (L.) Hoffm. I-C, II-C; C. rangiformis Hoffm. 

I- C; #C. subulata (L.) F. Weber ex F. H. Wigg.; ***Collema tenax (Swartz) Ach. em. De¬ 
gel. II-C; Dermatocarpon miniatum (L.) Mann. II-C; **Dimelaena oreina (Ach.) Norm. 

II- C; **Diploschistes muscorum (Scop.) R. Sant. IV-C; #D. scruposus (Schreb.) Norman; 
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**Endocarpon pusillum Hedw. II-C; ***Endococcus propinquus (Korb.) D. Hawksw. 

II- C; *****End. rugulosus Nyl. I-C, II-C, III-C, IV-C; Everniaprunastri (L.) Ach. I-JI; 
#Hypohymnia physodes (L.) Nyl.; Lecanora argopholis (Ach.) Ach. I-C, II-C, III-C, 
IV-C; L. carpinea (L.) Vain. I-JI, IV-JI; L. crenulata Hook. I-C, II-C, IV-C; **L. disper- 
sa (Pers.) Sommerf. I-C, III-C; **L. hagenii (Ach.) Ach. I-JI, II-C, III-C, IV-JI h C; L. li- 
thophylla (Wallr.) Oxner II-C, III-JI, IV-JI; L muralis (Schreb.) Rabenh. I-C, II-C, III-C, 
IV-C; **L. rupicola (L.) Zahlbr. I-C, II-C, III-C, IV-C; *Lecideafuscoatra (L.) Ach. II-C, 
IV-C; Lecidella elaeochroma (Ach.) Choisy IV-C; ***Lepraria lobificans Nyl. II-C, 

III- JI, IV-C; ****Lichenostigma cosmopolites Haf. et Calatayud II-C; ****Lichenothelia 
convexa Henssen I-C, II-C, III-C, IV-C; **Lobothallia radiosa (Hoffm.) Hafellner I-C, 

II- C; Melanelia glabratula (Lamy) Essl. subsp.fuliginosa III-JI; ***Micareaprasina Fr. 
I-JI, II-JI; ***Muellerellapygmea (Korb.) D. Hawksw. I-C, II-C, III-C; Neofusceliapulla 
(Ach.) Essl. I-C, II-C, III-C; **V. pokornyi (Zahlbr.) Essl. I-C, IV-C; Parmelia sulcata 
Taylor IV-C; ***Phaeophyscia ciliata (Hoffm.) Moberg III-JI; **P. nigricans (Florke) 
Moberg II-C, III-JI h C, IV-C; P . orbicularis (Neck.) Moberg I-JI, II-C, III-JI h C, IV-JI 
h C; Physcia adscendens (Fr.) H. Olivier I-JI, II-C, III-JI h C, IV-JI h C; #P. aipolia (Ehrh. 
ex Humb.) Flimr.; P. caesia (Hoffm.) Film. I-JI h C, II-C, IV-C; P. stellaris (L.) Nyl. 

III- C, IV-C; P. tenella (Scop.) DC. II-JI; Physconia distorta (With.) J. R. Laundon III-JI; 
***P. enteroxantha (Nyl.) Poelt I-JI, III-JI; #Placopyrenium trachyticum (Hazsl.) Breuss 
in Nimis et Poelt; Pleurosticta acetabulum (Neck.) Elix et Lumbsch IV-JI; Polysporina 
simplex (Davies) Vezda I-C, II-C, III-C, IV-C; Porpidia cinereoatra (Ach.) Hertel et 
Knoph I-C, II-C, III-C; **P. crustulata (Ach.) Hertel et Knoph I-C, II-C, III-C, IV-C; 
*Protoblastenia rupestris (Scop.) J. Steiner II-C; ttRamalina calicaris (L.) Fr.; **R. capi- 
tata (Ach.) Nyl. II-C, III-C; **R. farinacea (L.) Ach. I-JI; **R. fastigiata (Pers.) Ach. 

IV- JI; R. polymorpha Ach. III-C; **Rhizocarpon distinctum Th. Fr. I-C, II-C, IV-C; 
Rh. geographicum (L.) DC. ap. Lam. et DC. I-C, II-C, III-C, IV-C; **Rinodina bischojjfii 
(Hepp.) A. Massal. I-C; **R. pyrina (Ach.) Arnold II-C, III-C, IV-JI h C; Saccomorpha 
uliginosa (Schrad.) Hafelhaer II-C, III-C, IV-JI h C; Sarcogyne privigna (Ach.) A. Mas- 
sal. IV-C; **Scoliciosporum chlorococcum (Stenh.) Vezda IV-JI h C; ****Staurothele 
rufa (A. Massal.) Zschacke II-C, IV-C; **Trapelia coarctata (Sm.) Choisy IV-C; ** Ver- 
rucaria muralis Ach. I-C, III-C, IV-C; V. nigrescens Pers. II-C, III-C, IV-C ;Xanthopar- 
melia somloensis (Gyeln.) Hale I-C, II-C, III-C; Xanthoria parietina (L.) Th. Fr. II-C, 
III-JI h C, IV-JI h C; **X. polycarpa (Hoffm.) Rieber II-C, IV-C. 

npeobjia^aiOT ceMencTBa Physciaceae (17 bh^ob), Lecanoraceae (14), Teloschista- 
ceae (13), Cladoniaceae (11), Parmeliaceae (9), Hymeneliaceae h Verrucariaceae 
(no 7), Acarosporaceae (6) n Ramalinaceae (5). ^OMHHnpyiOT poflbi Caloplaca h Clado- 
nia (no 11 bhaob), Lecanora (8), Aspicilia (6), Physcia h Ramalina (no 5). Mo>kho npefl- 
nojioaoiTb, 4to Hajinune cpefln flOMHHnpyiomHX ceMencTB Physciaceae , Lecanoraceae , 
Teloschistaceae , Verrucariaceae , Ramalinaceae h poflOB Caloplaca n Ramalina yica3bi- 
BaeT Ha cbh3h H3yHeHHon JinxeHobHOTM co CpeflH3eMHOMopbeM. MeHbinee bjihhhhc 
Ha (J)opMHpoBaHHe jinmaHHHKOBoro noxpoBa npoBajibCKon CTenn OKa3ajin jinxeHobno- 
Tbi jiecHon 30Hbi ToJiapKTHKH (ceMeHCTBa Cladoniaceae , Parmeliaceae , pofl Cladonia ) h 
CpeflHen A3HH (ceMeHCTBa Hymeneliaceae h Acarosporaceae , poflM Aspicilia h Acaro- 
spora ) (ToJiybKOBa, 1983; XoflocoBijeB, 1999). 

H3 npHBe^CHHbix bhaob 1 — Endococcus rugulosus — hoblih ajih YKpanHbi; 7 — 
HOBbie ajih paBHHHHOH HacTH YKpanHbi (Acarospora oligospora , Caloplaca albolutes- 
cens , C. raesaenenii, C. transcaspica, Lichenostigma cosmopolites , Lichenothelia conve¬ 
xa , Staurothele rufa); 17 — j\m CTenHon 30 hm YKpanHLi; 48 — ajih floHeuxoro KpjDKa; 
55 bhaob JinmaHHHKOB OKa3ajiHCb hoblimh ajih npoBajibCKon CTenn (cm. Qihcok). 
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EojibiiiHHCTBO BHflOB Ha TeppHTopHH npoBajibCKOH CTenH (53 BH,qa) hbjihk)tch pe^i.- 

KHMH H HMeiOT 1-2 MeCTOHaXO)KfleHHfl. CpeflH HHX eCTb KaK pe^KHe BHflbl B IjeJIOM 

(.Aspicilia maculata, Caloplaca grimmiae , C. raesaeneni , C. transcaspica , Endocarpon 
pusillum h HexoTopbie ,np.), Tax h BHflbi, urnpoKO pacnpocTpaHeHHbie 3a npe^eJiaMH Tep- 
pHTopHH IIpoBajibCKOH CTenH ( Caloplaca cerina , Cladonia rangiformis , Lecidella elae- 
ochroma , Parmelia sulcata , Pleurosticta acetabulum , Trapelia coarctata, Micarea pra- 
sina h ,qp.). Pelican BCTpenaeMOCTb TaKHX bh^ob, xax Caloplaca decipiens , C. lactea , 
Collema tenax , Dermatocarpon miniatum , Rinodina bischoffii , CBJnaHa co cjia6on npe#- 
CTaBJieHHOCTbK) CBOHCTBeHHbIX /JJIfl HHX OKOTOnOB B IIpoBajibCKOH CTenH. ClO/ja OTHO- 
CflTCfl 6a3o4>HJIbHbie BHflbl JIHHiaHHHKOB, npOH3paCTaK)HIHe Ha CneaH^JHHeCKHX Cy6cT- 
paTax. 

11 BHflOB JIHHiaHHHKOB, npHBe^eHHbix B. P. MacJioBOH (1979), npeHMymecTBeHHo 
o6biHHbix (Acarospora cervina , Aspicilia cinerea, Hypogymnia physodes, Physcia aipo- 
lia , Placopyrenium trachiticum), a TaoKe peflKHX ^jifl cTenHOH 30Hbi (Anaptychia cilia - 
ris , Aspicilia recedens, Catillaria chalybaea, Cladonia sylvatica , C. subulata , Ramalina 
calicaris ) He Gbijih HafifleHbi HaMH Ha TeppHTopHH HccJie^OBaHHH. 

Bcero Ha ynacTKax IIpoBajibCKOH CTenH BbiHBJieHO 110 bh/job JIHHiaHHHKOB h Jinxe- 
HO(]jHJIbHbIX rpnOoB, H3 HHX TOJIbKO 78 BHflOB OTMeneHO Ha TeppHTopHH 3anoBeflHH- 
xa «E[poBajibCKaji cTenb» — 49 bh^ob Ha KajiHHOBCKOM ynacTKe h 63 BH/ja Ha Tpy- 
meBCKOM. Ha TpyrneBCKOM ynacTKe, r,zje pacnpocTpaHeHbi tojibko CTenHbie ijeH03bi, a 
6anpaHHbie Jieca OTcyTCTByioT, BHflOBoe pa3HOo6pa3He JIHHiaHHHKOB oKa3ajiocb Han- 
6ojibiHHM, npHneM npeoGjia^aiomee 6ojibmHHCTBo bhaob OTMeneHO tojibko Ha Jiec- 
COBH/JHOH KOpKe. HeMHOTO MeHbHie JIHHiaHHHKOB (52 BH^a) Co6paHO Ha KaMeHHCTbIX 
rpHBKax, xoJiMax, GanpaHHbix Jiecax h o/jHHOHHbix ^epeBbnx b OKpecraocTHX c. IIpo- 
Bajibe (49 bh^ob Ha CTenHbix ynacTKax h 13 b JiecHbix). 3to, Beponrao, cBH3aHO c yMe- 
peHHHM HcnoJib30BaHHeM CTenHbix KaMeHHCTbix ckjiohob Bbinaca, BCJieflCTBHe He¬ 
ro 3flecb hh3khh TpaBOCTOH, hto cnoco6cTByeT cymecTBOBaHHio pa^a onnreHHbix h 
3nHJiHTHbix bhaob (Ha rpyHTe h Ha mcjikhx KaMeuixax Me)KAy flepHHHaMH). Ha Kajin- 
hobckom ynacTKe npoH3pacTaeT Gojibiuan nacTb GanpaHHbix JiecoB h Taioxe npeflCTaB- 
jieHbi CTenHbie ueH03bi, ho 3flecb BCTpenaeTca TOJIbKO 49 bhaob JIHHiaHHHKOB (41 h 
11 BHflOB Ha CTenHbix h JiecHbix ynacTKax cootbctctbchho). Bn^oBoe pa3Hoo6pa3He jih- 
maHHHKOB 3Toro ynacTKa MeHbiue H3-3a Bbicoxoro TpaBOCTOH, 6ojiee pa3BHToro xycTap- 
HHKOBoro noKpoBa h HaJiHHHH «He3pejioro» Jieca (npeflCTaBJieHbi b ochobhom mojio- 
flbie 3K3eMnjinpbi flepeBbeB). IIohth aHaJiorHHHan CHTyaunn Ha ynacTKe KopoJieBCKHe 
CKaJibi, tjxq OTMeneHO 50 bhaob (42 h 15 bhaob Ha CTenHbix h JiecHbix ynacTKax coot- 
BeTCTBeHHO). npHHHHa HeBblCOKOTO pa3H006pa3HH JIHHiaHHHKOB, BepOHTHO, B TOM, HTO 
ypoHHme KopoJieBCKHe CKajibi noflBep>KeHO peKpeaijHOHHOH Harpy3Ke — 3flecb Ha- 
xoahtch actckhh Jiarepb y noflHO>KHfl, a GanpaHHbiH Jiec HcnoJib3yeTcn KaK MecTO ot- 
flbixa. 

IIOflbITO>KHBafl, MO)KHO OTMCTHTb flOCTaTOHHO oOeflHCHHblH BHflOBOH COCTaB JIH- 
uiaHHHKOB OaiipaHHbix JiecHbix MaccHBOB Ha TeppHTopHH npoBajibCKOH CTenH — ot 10 
AO 15 BHflOB JIHHiaHHHKOB, B TO BpeMfl KaK Ha KaMeHHCTbIX CTenHbix ynacTKax BCTpe- 
naeTc^ ot 41 ao 62 bh^ob. Beponrao, 3 to o6ycjiOBJieHo He^ocTaTOHHocTbio yBJia)KHe- 
hh^ h OTcyTCTBHeM b 6aHpaHHbix jiecax Ha ynacTKax npoBajibCKOH CTenH pa3H0B03pacT- 
hmx ApeBOCToeB, KOTopbie 6bi 3aHHMajiH 3Ha4HTejibHbie TeppHTopHH. B TaKHx Jiecax 
CKJiaflbIBaiOTCfl yCJIOBHH, Heo6xOAHMbie Rim pa3BHTHH pana BUJXOB 3nH4)HTHbIX JIHUiaH- 
hhkob. Bo3mo)kho, npH yMeHbuieHHH aHTponoreHHoro BMemaTejibCTBa h b AaJibHen- 
uieM npn o6pa30BaHHH ^peBOCToeB cTapuiero B03pacTa s^ecb MoryT nacranHO boc- 
CTaHOBHTbCH 6anpaHHbie jieca, KOTopwe HaOjiio^aji Ha ^ohcukom KpjDKe E. M. JlaBpeH- 
KO (1926), H COOTBeTCTBeHHO aCCOUHHpOBaHHan C HHMH 6HOTa. 
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JlHiuaHHHKH IIpoBajibCKOH CTenw npe^cTaBJieHLi ueTbipbMH cy6cTpaTHbiMH rpynna- 
mh. H 3 hhx npeo6jia,aaK)T onHJiHTHbie bh^bi (52 BHfla, hjih 47 %), MeHee npe/jcTaBJieHbi 
3 nM(J)HTHbie (33 Bum, hjih 30 %), onnreHHbie (18 bh^ob, hjih 16 %) h rpynna jihxcho- 
(J)HJIBHBIX rpn6oB (7 BHflOB, HJIH 7 %). HeCMOTpH Ha TO 4T0 3fleCB OTMeneHbl JIHHiaHHH- 
KH-6a3o4>HJibi (18 onHJiHTHbix h 6 3nHrenHbix bh^ob), Kap6oHaTHbie bbixoabi nopo# Ha 
TeppHTOpHH IIpoBajibCKOH CTenH OTCyTCTByiOT. Ba30(J)HJIbHbie JIHHiaHHHKH BCTpeHaHDT- 
ch Ha cy6cTpaTax aHiponoreHHoro nponcxo^eHHH co meji04H0H peaKUHefi (6ctoh), a 
Taoce Ha jiSccobhahom noKpoBe, KOTopbiH b 3tom peraoHe HMeeT orpaHHueHHoe pac- 
npocTpaHeHHe (a hmchho mbi o6Hapy>KHJiH tojibko 2 tohkh — Ha TpymeBCKOM yuacT- 
xe h Ha k»khom cKJiOHe KopojieBCKHx CKaji). B JimepaType onncaHO HBJieHHe (J>opMH- 
poBaHHH b ycjiOBHHx cyxoro cTenHoro hjih nycTbiHHoro KJiHMaTa Kap6oHaTHOH KopKH 
(HMeioiuen jicccobh^hbih ra6HTyc) Ha Bbixo/iax cnjinKarabix nopo# (JIaBpeHKO, 1930). 
TaKHM o6pa30M, npoijeccbi (j)H3HHecKoro BbiBeTpHBaHHH (BeTpoBOH 3po3HH) cnoco6cT- 
ByiOT o6pa30BaHHio cneuH^JHHecKHx cy6cTpaTOB fljin JiHinaHHHKOB b BHfle jicccobh^hoh 
KopKH. 3tot cy6cTpaT Hapwy c oGHaacaiomHMHCH ph^om nopoflaMH (cHJiHKaTHbie nec- 
4aHHKH h cjiaHijbi) hbjihctch 6ojiee npe^nouHTaeMbiM fljin 3acejieHHH JimuaHHHKaMH. 
Mop^ocKyjibnTypa h Kap6oHaTHOCTb jicccobh^hoh KopKH cnoco6cTByiOT (JiopMHpoBa- 
HHK) BHJIOBOrO pa3H006pa3HH JIHUiaHHHKOB, 0TJIH4H0r0 OT CHJIHKaTHOH JIHXeH 06 H 0 TBI. 
K npHMepy, tojibko ^jih o^hoh to4kh Ha jicccobh^hoh Kopxe TpyuieBCKoro yuacTKa ot- 
MeneHO 42 BH,0,a JIHUiaHHHKOB, /J,JIH 6oJIBIHHHCTBa H3 KOTOpBIX 3TO MeCTOHaXO^eHHe 
6bIJIO eAHHCTBeHHBIM B IIpOBaJIBCKOH CTenH. TaKHM o6pa30M, MOHCHO AOnyCTHTB, 4T0 
HaJIH4He 6a30(jjHJIBHBIX BHflOB JIHUiaHHHKOB B IIpOBaJIBCKOH CTenH CBH3BHO C (J)H3H- 
KO-reorpa4>H4ecKHMH npoueccaMH aHTponoreHa, a He c bbixoahiuhmh Ha noBepxHOCTB 
nopo^aMH Kap6oHa. 

B IIpoBajiBCKOH CTenH npe^CTaBJieHBi bbixoabi cHJiHKaTHBix nopofl (necuaHHKH 
H CJiaHUBl), OAHaKO aiI,H^O^)HJIBHBIX OnHJIHTHBIX JIHUiaHHHKOB Ha 3TOH TeppHTOpHH 
He HaMHoro 6ojibiue, 4eM 6a30(J)HJiBHBix (29 ohhjihthbix h 12 annreHHbix bh^ob). Ta- 
Ka h )Ke 3aK0H0MepH0CTB cBOHCTBeHHa h j\m Bcero ceBepHoro MaKpocKJiOHa ^oHeuKO- 
ro Kpn>Ka, nie npeoGjia^aiomeH nopoflon BbicTynaioT CHJiHKaTHbie necuaHHKH h cjiaH- 
u,bi, a Kap6oHaTHbie bbixoabi (necuaHHKH, cJiaHUBi, h3bccthhkh) hmciot cobccm He- 
3Ha4HTejibHoe pacnpocTpaHeHHe. Bl3 172 bhaob JIHUiaHHHKOB, h3bccthbix b HacTonmee 
BpeMH ajih ceBepHoro MaKpocKJiOHa ^OHeuKoro Kpn>Ka, auH^o^HJiBHbie h 6a30(jjHJib- 
HBie onHJiHTHbie h onnreHHbie JlHiuaHHHKH npe^cTaBJieHbi o^HHaKOBBiM uhcjiom bh- 
AOB — no 45. 

Pe3K)MHpyH, mo^kho oTMeTHTB, 4to TeppHTOpHH ELpoBajiBCKOH CTenH nepcneKTHB- 
Ha fljin JiHxeHOJiorHuecKHx HccJiejiOBaHHH KaK ({mopHcrauecKoro HanpaBJieHHH (bo3- 
MOHCHOCTB HaXOflOK, npeACTaBJIHKJUIHX 3Ha4HTeJIBHyiO (J)JIOpHCTH4eCKyiO HOBH3Hy), TaK 
H 3K0JI0TH4eCK0r0 (HCn0JIB30BaHHe TeppHTOpHH ripOBaJIBCKOH CTenH KaK MOfleJIBHOTO 
yuaCTKa AJIH Ha6jIK)fleHHH 3a JIHHaMHKOH H OCo6eHHOCTHMH (JjOpMHpOBaHHH JIHUiaHHH- 
koboto noKpoBa). Othochtcjibho nocjie^Hero mbi cuHTaeM, 4to oco6o HHTepecHBie flaH- 
HBie MoryT 6bitb nojiyueHbi npn pacuiHpeHHH TeppHTOpHH 3anoBe,nHHKa «ripoBajiBCKaH 
CTenb». 


Bjiaro^apHocTH 

Abtop HCKpeHHe Gjiaro^apeH HayuHOMy pyKOBO^HTejiio C. fl. KoH^paTiOKy 3a ueH- 
HBie COBeTBI OTHOCHTCJIBHO HanHCaHHH AaHHOH CTaTBH, A. E. XoAOCOBUeBy 3a nOMOUIB 
B HfleHTH(j)HKaiJHH HCKOTOpBIX TaKCOHOB, OTpeKTOpy JlyraHCKOTO npHpOAHOTO 3ano- 
Be^HHKa T. B. CoBe h coTpyAHHKaM fyunuajia «ripoBajiBCKaH CTenb» 3a BcecTopoHHioio 
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nozmep>KKy bo BpeMH npoBe^eHHH noJieBbix hccji e^OBaHHH, a TaiOKe H. C. ToJiyGROBOH 
h M. II. AtmpeeBy 3 a npe^ocTaBJieHHyK) bo3mo>khoctb pa6o™ c rep6apm>iM MaTepna- 
jiom h JiHTepaTypoH b BoTaHHHecKOM HHCTHTyTe mm. B. JL KoMapoBa PAH. 
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SUMMARY 

110 lichen and lichenicolous fungi species are found to occur in the Proval’e Steppe. The prevai¬ 
ling families are Physciaceae , Lecanoraceae , Teloschistaceae and Clcidoniaceae. A number of species 
are floristic novelties: Endococcus nigulosus Nyl. is new to Ukraine; 7 species are new to Ukrainian 
Plains {Acarospora oligospora (Nyl.) Arnold, Caloplaca cilbolutescens (Nyl.) H. Olivier, C. raesaene- 
ni Bredk., C. transcaspica (Nyl.) Zahlbr., Lichenostigma cosmopolites Haf. et Calatayud, Lichenothe- 
lia convexa Henssen, Staurotliele rufa (A. Massal.) Zschacke); 17 ones new to Ukrainian Steppe, 48 to 
Donetsk Upland and 55 to Proval’e Steppe. The most of lichen species have rare occurrence in ProvaTe 
Steppe, and few species have wide distribution there. The low lichen species diversity in the forests is 
described and discussed. Saxicolous species prevail in Proval’e Steppe; epiphytic, terricolous species 
and licheniocolous fungi have much less occurrence. It is interesting that basophilic species take part 
in the forming of lichen cover on the rock and soil, while base-rich outcrops are missing in this area. 
Basophilic lichens occur on the anthropogenic substrates and on a base-rich dense cover, the latter 
being formed on the siliceous rock outcrops. The base-rich dense cover as suitable substrate for the for¬ 
ming of the lichen diversity is specially discussed. 
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OKOHHaTenbHbifi BapnaHT nojiyneH 11.04.2007 

AHaJlH3 norOflHHHOH H3MCHHHBOCTH aHaTOMHHCCKHX npH3HaKOB ,apeBeCHHbI y COCHbl o6bIKHOBeHHOH 
pa3Hbix KJiHMaTHnoB noKa3aji, hto Tpaxenjibi paHHen jipeBecHHbi hbjijhotcji MeHee H3MeHHHBbiMH, hqm no3 j\- 
Heu. nocne^HHe oOjiajiaiOT OoJibmen HyBCTBHTejibHocTbio k H3MeHeHHio KJiHMaTHnecKHX (jjaicropoB. Me»- 
jiy KJiHMaTHnaMH npoaBJunoTca 3HaHHTejibHbie pa3JiHHHH no TOJimHHe h njiomajm kjictohhoh ctchkh paH- 
Hen ^peBecHHbi. 3 th npH3HaKH TecHo cBjnaHbi c reorpa(j)HHecKHMH h KJiHMaTHnecKHMH ycjioBHHMH MecTa 
npoHcxoxgjeHHJi KJiHMaTHnoB. B nyHKTe HcnbiTaHHJi reorpa(J)HHecKHX KyjibTyp y ceBepHbix KJiHMaTHnoB no 
CpaBHeHHK) C K))KHbIMH (J)OpMHpyiOTCJI 6oJiee TOHKOCTeHHbie TpaXeHJIbl. 

KjnoneBbie cJioBa: Pinus sylvestris, reorpa(J)HHecKHe KyjibTypbi, KJiHMaTHnbi, roAHHHbie KOJibna, 
aHaTOMHHecKaa cTpyKTypa, H3MeHHHBocTb. 

B nocjieflHHe roflbi npoBOAflTCJi Hccjie^OBaHHa p^a npH3HaKOB, CBH3aHHbix c Kane- 
ctbom ^peBecHHbi cochm oOmkhobchhoh b reorpatJiHHecKHx KyjibTypax (Jayawickrama 
et al., 1997; HepHJieB, XMeJibHHUKHH, 2000; TapacoBa h flp., 2002; CaBBa h flp., 2002, 
2003; JIaueBHH, 2003; KpacHo6aeBa, MHTHiiiHHa, 2006). Tame cTpyKTypHbie ajieivieHTbi, 
Kax paAHajibHbiH pa3Mep TpaxeHfl, TOJimHHa h miomaflb kjictohhoh ctchkh, njiomaflb 
npocBeTa kjictkh no3AHeH h paHHeii flpeBecHHbi, hbjhhotch BaxcHbiMH noKa3aTejiHMH 
npoueccoB aflanTauHH, peaKijHH Ha B03fleiicTBHe cpeflbi, reHeraHecKOH h3mchhhbocth 
(AHTOHOBa, 1999; BaraHOB, UlamKHH, 2000, h flp.), ho 3 ™ noKa3aTejiH eme cJia6o H3y- 
neHbi. 

B CBH3H C 3THM nOCTaBJICHa IjeJIb-ACTaJIbHO H3yHHTb aHaTOMHHeCKHe 3JieMeHTbI 

ApeBecHHbi y pa3Hbix KJiHMaranoB cocHbi o6hkhobchhoh, BbipamHBaeMbix b reorpaijjH- 
HeCKHX KyjibTypax. 3 t 0 n03BOJIfleT BblflBHTb 3HaHHMOCTb npH3HaKOB npH OLieHKe BHyT- 
pHBHflOBOH flHljKjjepeHIJHaiJHH h OCo6eHHOCTH (jjOpMHpOBaHHfl KaHCCTBa flpeBCCHHbl 
y BHyTpHBH^OBblX TaKCOHOB. 


MaTepnajibi h MeTo^HKa 

OObeKTaMH HccjieflOBaHHJi aHaTOMHHecKOH CTpyKTypw flpeBecHHbi cJiy>KHJio noTOM- 
ctbo cochbi o6biKHOBeHHOH pa3Horo npoHcxoagjeHHH, npoH3pacTaioiuee Ha TeMHo-ce- 
poii JiecHOH noHBe b 30-jicthhx reorpa^HHecKHx KyjibTypax EoryHaHCKoro Jiecxo3a 
KpacHonpcKoro Kpan. Hccjie,nyeMbie KJiHMaranbi: hhhokckhh ApxaHrejibCKOH o6ji. h 
K aHflaJiaKincKHH MypMaHCKOH o6ji. (ceBepHan Taiira); nJieceuKHH ApxaHrejibCKOH o6ji. 
(cpeAHHH Taiira); khxthhckhh EyparaH (ropHbie TeppHTopHH c cy66opeajibHbiM ranoM 
noHCHOCTH, JiecocTenb); 6aJira3biHCKHH TyBbi h neMajibCKHH AjiTaa (ropHbie TeppHTO- 
pHH c cyOapH^HbiM ranoM noHCHOcra, JiecocTenb); OoryHaHCKHH (MecrabiH KJiHMaran, 
KOKHan Taiira); chhcchckhh KpacHonpcKoro Kpan (io)KHaH Taiira). 
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TAEJ1RUA 1 

XapaKTepHCTHKa KJiHMaTwnoB 


KjiHMaTHn 

CoxpaHHOCTfa 
(aojih ot BbicaxceHHbix 
AepeBbeB, %) 

CpeflHHH /inaMeTp 
aepeBa, cm 

CpeflHfla BbicoTa 
aepeBa, m 

IlHHera 

18 

13.7 

9.8 

KaHAanaioua 

21 

10.5 

9.2 

n;ieceuK 

59 

9.9 

11.4 

EUMCeMCK 

24 

12.8 

10.5 

EoryHaHbi 

33 

11.7 

11.7 

Eajrra3biH 

44 

10.7 

11.1 

HeMaji 

17 

14.2 

11.2 

KflXTa 

37 

12.1 

11.5 


KepHH ApeBecHHbi OTOnpajincb npnpocTHbiM 6ypaBOM y 5 /jepeBbeB Ka^oro kjih- 
Marana Ha BbicoTe 20 cm ot nonBeHHoro noKpoBa. OroOpaHHbie flepeBbfl no TaKcaunoH- 
hwm noKa3aTejiHM cooTBeTCTBOBajin cpe^HeMy flepeBy KJiHMaTnna. Ilpn OT6ope flepeBb- 
eB C 06 jIK)flaJIH npHHIJHn OflHHaKOBOTO paCCTOflHHfl MOKfly MOfleJIbHbIMH H COCeflHHMH 
AepeBbHMH y Bcex KJiHMaTnnoB. OcHOBHan TaKcauHOHHaa xapaKTepncTHica RJinMaranoB 
npeACTaBJieHa b Ta6ji. 1. HeKOTopbie ycpeflHeHHbie KJiHMaTnnecKHe flaHHbie mcct npo- 
ncxo)KAeHHa KJiHMaTnnoB npeflCTaBJieHbi b Ta6ji. 2. 

JJjw aHaTOMHnecKoro aHanH3a ncnoJib30BaJicfl ceBepo-3anaflHbin pa^nyc CTBOJia. Ilofl- 
roTOBKa npenapaTOB fljra H3yneHHH aHaTOMnnecKnx npH3HaKOB cocTOAJia H3 3 ochob- 
hhx 3TanoB: 1) (JjnKcnpoBaHne h pa3MflrneHne KepHOB; 2) nojiyneHne cpe30B flpeBecn- 
Hbi (20 mkm) c noMombio MHKpoTOMa; 3) OKpaiiiHBaHHe cpe30B ^peBecHHbi MerajieHO- 
bhm roJiyObiM h 3aKpenjieHne npenapaTOB b niHijepHHe (OypcT, 1979). 

AHaTOMnnecKne npn3HaKH (hhcjio kjictok b pa^y, mnpnHa roflnnHoro KOJibija, pa^n- 
ajibHbin pa3Mep Tpaxenfl, TOJimnHa KJieTOHHon ctchkh) nccJieflOBajincb y 10 roflnnHbix 
KOJiea ApeBecHHbi (1994—2003 rr.) c noMombio cncTeMbi aHajiH3a H3o6pa>KeHHfl (Ima¬ 
ge-system). CocTaB KOMnJieKca: 1) MHKpocKon «Axioskop 20» (Kapji I^enc, repMamw); 
2) BHfleoKaMepa; 3) KOMnbioTep; 4) nporpaMMHoe oOecneneHne «KS 300 Imaging Sys- 
tem» (Kapji L(encc); 5) naiceT cneunaJiH3npoBaHHbix nporpaMM noJiyaBTOMaranecKoro 
H3MepeHHH paOTaJibHbix pa3MepoB n TOJimHHbi KJieTOHHbix ctchok Tpaxenfl («SuperMo- 
ment», «Lineyka», «ProcessorKR»). IIporpaMMbi co3flaHbi HaynHbiM coTpyzjHHKOM Hh- 
cTHTyTa Jieca hm. B. H. CyicaneBa II. n. CnjiKHHbiM. 


TAEJIMIIA 2 

K^HMaTH4ecKaa XapaKTepHCTHKa MecT npowcxoxaeHHH 


KjiHMaTHn 

Teorpa^HHecKHe 

KOOpflHHaTbl 

CyMMa 

TeMnepaTyp 

>5°C 

CyMMa ocaflKOB 
3a BereTauHOH- 
Hbiw nepnoa, mm 

npOflOJDKHTeJIb- 
HocTb BereTa- 

UMOHHoro ne- 
pnoaa, flHH 

CpeflHflfl 
TeMnepaTypa 
HKXJIfl, °C 

ceBepHaa 

UIHpOTa 

BOCTOHHafl 

aoaroTa 

IlMnera 

64°45' 

43°14' 

854 

300 

85 

15 

Kanaa/iaioiia 

67°15' 

32°33' 

742 

282 

102 

14.3 

n^eceuK 

62°54' 

40°24' 

956 

348 

91 

15.9 

EHHCeHCK 

58°20' 

93°00' 

1233 

265 

105 

18.4 

EorynaHbi 

58°39' 

97°30' 

1254 

275 

110 

19 

Eajira3biH 

5 TOO' 

95°12' 

1243 

350 

101 

17.6 

HeMaji 

51°28' 

86°00' 

1465 

405 

119 

18 

KaxTa 

50°27' 

106°15' 

1414 

295 

109 

19.1 
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B Ka^AOM toahhhom KOJibue H3MepHJiMCb Hapy>KHbie pa3Mepw Tpaxenfl y 5 panoB 
KJieTOK, npw 3 tom BbiGnpajiHCb ijejibHbie pa^bi, KOTopbie npe^cTaBJinjiH HenpepbiBHyio 
nocJieAOBaTejibHocTb TpaxeHfl Ha npoTJDKeHHH Bcero roflHHHoro KOJibija. Bbi6paHHbie 
uejibHbie pjiflbi TpaxeH# hmcjih othochtcjibho o^HHaKOBbiH TaHreHTaJibHbiH /jnaMeTp, 
cpe^Hee 3HaHeHiie KOToporo cocTaBHJio 32 mkm. TaHreHTaJibHbiH flHaMeTp TpaxeHfl Ma- 
jio MeraeTCH b pa^wajibHOM p*my kjictok (Ahtohobb, 1999), no3TOMy ^onycTHMO ncnojib- 
30BaHHe ero cpezuiero 3HaHemni (BaraHOB, IlIaiuKHH, 2000). Bee H3MepeHHH aHaTO- 
MHHeCKHX XapaKTepHCTHK B TO^HHHOM KOJIblje HOpMHpOBaJIHCb K CTaHflapTHOMy HHCJiy 
KJieTOK — 30. 3 tot cnoco6 no3BOJweT cpaBHHBaTb roflHHHbie KOJibua c pa3HbiM hhcjiom 
KJ ieTOK b p*max. no HopMHpoBaHHbiM TpaxeHaorpaMMaM paccHHTbiBajincb cpetfHHe aHa- 
TOMHnecKHx xapaKTepHCTHK, aHajiH3iipoBajiHCb KpHBbie hx pacnpe^eJieHH^. H3MepeHHH 
ycpeAHHJiHCb oxnejibHO fljifl paHHen (nepBbie 20 kjictok) h no3,a,HeH ^peBecHHbi roflHH- 
hoto KOJibua (nocjie,ziHHe 10 kjictok). 

PacneT miomaflH kjictohhoh ctchkh (IIKC) h njioma^H npocBeTa kjictkh (nil) npo- 
bo^hjicji no cjieziyiomHM (jjopMyjiaM (Vaganov et al., 2005): 

nKC = 2 • TKC • Cm + PA - 2 • TKC), 
nn = p f q*T f q-nKC, 

r,a,e VJl — paflnajibHbiH ^HaivieTp, T/l, — TaHreHTaJibHbiH ^HaMeTp, TKC — TOJimHHa 
KJICTOHHOH CTCHKH. 

3th 2 aHaTOMHHecKHe xapaKTepncTHKH OTpa)KaioT 3 6a30Bbix npouecca ce30HH0- 
ro 4>opMHpoBaHHH TpaxeHA: HaKonjieHHe Maccbi ^peBecHHHoro BemecTBa, hhtchchb- 
hoctb cHHTe3a npe^inecTBeHHHKOB kjictohhoh ctchkh (nJiomaAb kjictohhoh ctchkh) 
h Hanpn)KeHHOCTb KCHJieMHoro noTOKa npoBefleHHH BOflbi h pacTBopeHHbix MHHepajib- 
hhx BemecTB (rnioma/jb jnoMeHa). IIojiyHeHHbie flaHHbie o6pa6aTbiBajincb b nporpaM- 
Max «Microsoft Office Excel» h «Statistica 6.0». Hcnojib30BajiHCb CTaracTHHecKHe Me- 
TOAbi: KOppeJIHUHOHHblH H KJiaCTepHblH aHaJIH3 MeTOflOM Yop^a, KpHTepHH pa3JIHHHH 
CTbio^eHTa. 

IIOMHMO BbIHHCJieHHH nJIOma^H npOCBCTa KJICTKH H ee CTCHKH 6bIJIH CAeJiaHbl Bbl- 
HHCJieHHH HH^eKca njiomaAH kjictohhoh ctchkh (HIT) ajhi paHHeii (Hn p .*.) h no3,a,HeH 
(HII n -fl .) ApeBecHHbi (HIT = IIKC/nil) (BeHbKOBa, EeHbKOBa, 2006). C noMombio hhack- 
ca KJieTOHHOH ctchkh 6buia paccHHTaHa nJiOTHOCTb ^peBecHHbi (p) no cjieAyiomeH (J>op- 
Myjie: ' 


p = p, B .-Hn/(Mn+ 1), 

rfle p a>B . — nJiOTHOCTb ^peBecHHHoro BemecTBa (Hy^HHOB, 1984). 

B xofle aHajiH3a KJiHMaranbi 6bijih pa3flejieHbi Ha Tpn rpynnbi: ceBepHbie, K»KHbie 
h KOHTpoJibHbie. B ocHOBe paszieJieHHH KJiHMaTHnoB jiokht pa6oTa JI. O. IIpaBflHHa 
(1964) o BHyTpHBHAOBbix TaKCOHax cocHbi o6biKHOBeHHOH. K ceBepHoii rpynne orae- 
ceHbi KJiHMaTHnbi: nHHOKCKHH, KaH^ajiaKincKHii h njieceuKHH, npeflCTaBJunomne nofl- 
BH,n —Pinus sylvestris subsp. lapponica Fries — «cocHa ceBepHan JianjiaH,a,cKaH»; k k»k- 
hoh: khxthhckhh, neMajibCKHH h 6ajira3biHCKHH, npeACTaBJunomHe noflBH j\P. sylvestris 
subsp. kul undens is Sukachev — «cocHa KyjiyHjj,HHCKafl». K kohtpojibhoh rpynne orae- 
ceHbi eHHcencKHH h 6orynaHCKHH KJiHMaTHnbi, npeACTaBJunomne, no JI. O. IIpaBAHHy, 
no^BHA P. sylvestris subsp. sibirica Ldb. — «cocHa CH6npcKaa». 
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Pe3yjibTaTbi h oGcyacAemie 


AHajiH3 TpaxeHA 3a lOjieT y 8 KJiHMaranoB cochbi oGhkhobchhoh b reorpa(j)H- 
necKHx KyjibTypax noKa3aji, hto MeHbmaa HHHHBHnyajibHaji HBMeHHHBOCTb npH3HaKOB 
TpaxeHA HaGmo^aeTCH y paHHen npeBecHHbi no cpaBHeHmo c no3,nHeH (TaGji. 3, 4). 
no BceM npH3HaKaM, 3a HCKjnoHeHiieM njiomann npocBeTa kjictkh nosHHefi HpeBecHHbi, 
Gojiluihh npoijeHT H3MeHHHBOcra BbiHBJieH y K»KHbix KJiHMaTnnoB. B reorpa(J)H4ecKOM 
acneKTe GoJiee H3MeHHHBbiMH npn3HaKaMH hbjihiotch TOJimnHa n nnoma^b kjictohhoh 
CTeHKH paHHen HpeBecHHbi; b no3HHeH npeBecHHe Gojiee H3MeHHHBbi paHHajibHbiH pa3- 
Mep h nnoma^b npocBeTa kjictkh. 

CpaBHHTejibHbm aHajiH3 KjiHMaTHnoB no MeHee H3MeHHHBbiM npH3HaKaM TpaxenA 
no3AHefi ApeBecHHbi (n. #.) noKa3aji, hto no TOJimHHe kjictohhoh ctchkh (TRC,^.) pa3- 
jihhhh HaGjiiOAaiOTCH b npenejiax rpynnbi ceBepHbix KJiHMaranoB. KaHHajiaiancKHH kjih- 
Maran HMeeT HanGojibrnne 3Ha4eHHH npn3HaKa (5.3 mkm) h 3HaHHTejibHO OTJiHHaeTCJi 
(p < 0.001) ot njieceuKoro (4.6 mkm) h nHHOKCKoro (4.4 mkm). CeBepHan rpynna kjih- 
MaranoB OTJiHHaeTCH ot iojkhoh ( t = 3.07, p < 0.01) h ot kohtpojibhoh rpynnw (t = 2.8, 
p < 0.01) HaHMeHbHien TOJimHHOH kjictohhoh ctchkh. 

no miomaflH kjictohhoh ctchkh no3#HeH HpeBecHHbi ( YlKC ll u ) HaGnioHaiOTCJi pa3- 
JIHHHfl MOKAy KaH^aJiaKHICKHM KJIHMaTHnOM! C 0£HOH CTOpOHbl, nHHOKCKHM, mie- 
ceuKHM h 6ajira3biHCKHM KjiHMaranaMH; c npyron — npn bbicokom ypoBHe 3HanHMOc- 
th (p < 0.001). ^JiHTejibHbiH BereTauHOHHbiH nepnon (102 aha) KaH^ajiaKuicKoro kjih- 
Marana b MecTe ero nponcxojK^eHHH othochtcjibho ocTajibHbix ceBepHbix KTHMaranoB 
oGecnenHJi y ero noTOMCTBa (jiopMHpoBaHHe Gojiee tojictoh kjictohhoh ctchkh Tpa- 
xeHA no3AHen npeBecHHbi. Me>Kny rpynnaMH KJiHMaTnnoB pa3JiH4HH no 3TOMy npH3Ha- 
Ky He oGHapy^ceHO. 

KoppejnmHOHHbiH aHajiH3 He BbiHBHJi 3Ha4HMbix CBH3eH MOKny pa^HajibHbiM pa3Me- 
poM Tpaxen/i, no3OTeH npeBecHHbi (PAn. a .)h KJiHMaranecKHMH xapaKTepHCTHKaMH Mec- 
Ta npoHcxo>KfleHHfl KJiHMaTnnoB. OGHapy)KeHa nocTaTOHHO BbicoKan cBH3b 3Toro npn- 
3HaKa c coxpaHHOCTbio ^epeBbeB y noTOMCTB b nyHKTe HcnbrraHHJi (r = -0.79 ,p = 0.02), 
no3TOMy cpaBHHTejibHHH aHajiH3 npoBOHHJin y KJiHMaranoB co cxohhbimh 3Hane- 


TABJ 1 MUA 3 

CpejiHHe 3HaHeHHH npH3H3KOB Tpaxenji paHHen ApeBecuHbi 


KjiHMaTHn 


TKC 

nKC 

nn 

X ± m, MKM 

V, % 

X ± m, MKM 

V, % 

X ± m, MKM 2 

V, % 

X ± m, MKM 2 

V, % 

nnnera 

34.5+0.16 

1 

2.9 ± 0.02 

8 

350 ± 1.7 

1 

753 ±5.3 

10 

KaHjiajiaKiiia 

36.3 ± 0.20 

8 

2.8 ± 0.03 

15 

351 ±2.6 

10 

810 ±7.7 

14 

ILieceuK 

34.9 ± 0.26 

10 

3.0 ± 0.03 

13 

366 ± 2.3 

9 

750 ±8.6 

16 

CeeepHbie 

35.2 ±0.13 

9 

2.9 ± 0.02 

13 

356 ± 1.3 

9 

771 ±4.4 

14 

EHHceacK 

38.4 ± 0.32 

8 

3.3 ± 0.04 

13 

414 ±3.3 

8 

814 ± 11.8 

14 

Bory^ianbi 

36.1 ±0.26 

10 

3.0 ± 0.03 

15 

368 ± 2.4 

9 

787 ± 9.3 

17 

KOHTpOJIbHbie 

37.2 ±0.18 

10 

3.1 ±0.02 

15 

391 ±2.1 

10 

800 ± 6.3 

16 

Bajira3biH 

33.6 ± 0.46 

14 

3.5 ±0.08 

24 

398 ± 5.4 

14 

677 ± 17.3 

26 

MeMaji 

35.4 ±0.41 

12 

3.7 ±0.05 

12 

442 ± 3.4 

8 

690 ± 12.9 

19 

KaxTa 

35.3 ± 0.26 

10 

3.2 ± 0.04 

18 

381 ±2.9 

11 

748 ± 9.9 

19 

lOxcHbie 

34.7 ±0.17 

12 

3.4 ± 0.03 

20 

406 ± 2.3 

14 

705 ± 6.2 

22 


n P w MenaHHe. 3accb h b Ta6n. 4: x — cpe^Hee 3HaHeHMe, m — ouiu6Ka cpeAHeapH(J)MeTHHecKoro 3HaneHHfi, 
V — K 03 (J)(|)HUMeHT H3MCHHHBOCTH, PH — pajUiajIbHblft pa3Mep KJICTKH, TKC — TOJlLUHHa KJieTOMHOH CTeHKH. 
nKC — ruioiuaAb kjictomhoh ctchkh, nn — njiomaab npocBeTa. 
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TABJ1HUA4 


Cpejuwe 3Ha»ieHH« npH3HaK0B Tpaxenji, nncjia kjictok 
h uiHpHHti roAMHHoro KOJibua no3jiHeH jipeBecHHbi 


fOiHMaran 


TKC 

nxc 

X ± m, MKM 

K % 

x ± m, MKM 

K % 

X ± m, MKM 2 

K % 

riHHera 

23.4 ±0.48 

21 

4.4 ± 0.06 

15 

406 ± 6.3 

16 

Kai-wajiaioiia 1 

22.0 ± 0.43 

19 

5.3 ± 0.08 

16 

458 ± 7.7 

17 

n^eceuK 

20.1 ±0.45 

22 

4.6 ± 0.09 

19 

398 ± 8.7 

22 

CeeepHbie 

21.8 ±0.27 

22 

4.8 ± 0.05 

18 

421 ±4.7 

19 

EHHCeMCK 

22.4 ± 0.54 

24 

4.8 ± 0.07 

16 

428 ± 8.2 

19 

BoryHaHbi 

21.6 ±0.51 

24 

4.8 ± 0.08 

16 

423 ± 8.0 

19 

KOHTpOJlbHbie 

22.0 ± 0.37 

24 

4.8 ± 0.05 

16 

425 ± 5.7 

19 

Bajira3biH 

18.9 ±0.45 

24 

5.1 ±0.10 

21 

414 ±9.8 

24 

HeMaji 

21.7 ±0.52 

24 

5.0 ± 0.09 

19 

436 ± 9.6 

22 

KflXTa 

21.1 ±0.46 

22 

4.9 ± 0.09 

17 

428 ± 8.7 

20 

IO>KHbie 

20.6 ± 0.28 

24 

5.0 ± 0.05 

19 

426 ± 5.4 

22 


TABJ1MUA 4 ( npodojiotceHue) 


KjiHMaTHn 

nn 

HK 

nine 

X ± m, MKM 2 

V, % 

x ± m, hit. 

V, % 

X ± m, MKM 

V, % 

IlHHera 

343 ± 12.2 

36 

86 ±3.3 

27 

2677 + 113.9 

30 

KaH^ajiaioua 

245 ± 9.6 

39 

73 ±2.5 

24 

2305 ±81.6 

25 

IljieceuK 

245 ± 8.2 

33 

41 ±2.0 

34 

1236 + 63.0 

36 

CeBepHbie 

111 ± 6.4 

40 

67 + 2.2 

40 

2073 ±71.4 

42 

EHHCeHCK 

290 ± 11.4 

39 

60 ± 2.4 

29 

1963 ± 76.9 

28 

BorynaHbi 

269 ± 11.3 

42 

58 ± 1.7 

21 

1832 ± 63.6 

25 

KOHTpOJlbHbie 

280 ± 8.0 

42 

59 ± 1.5 

25 

1898 ± 50.1 

26 

Bajira3biH 

190 ± 7.3 

39 

34 ± 1.1 

22 

977 ±34.1 

25 

HeMaji 

259 ± 10.4 

40 

64 ±4.1 

45 

1977 ±125.1 

45 

KflXTa 

248 ± 8.8 

36 

60 ±3.0 

35 

1858 ±103.3 

39 

IO)KHbie 

232 ± 5.4 

40 

53 ± 2.0 

47 

1604 ±65.9 

50 


flpHMeMaHne. 4K — hhcjio kjictok b pjmy roanHHoro KOJibua, IIITK — uinpHHa touhhho- 
ro KOJibua. OdajibHbie o6o3HaHeHHfl, KaK b Ta6ji. 3. 


HHflMH COXpaHHOCTH ^epeBbeB. Cpe^H KJIHMaTHnOB C OAHHaKOBO He6oJIbIUOH coxpaH- 
HOCTbK) (.17—24 %) ycTaHOBJieHH AOCTOBepHbie otjihhhh: eihhokckhh KJiHMaTHn otjih- 
naeTCH ot KaHflaJiaKincKoro h neMajibCKoro 6oJiee KpynHbiM paflnajibHbiM pa3MepoM 
TpaxeHA no3AHeH ApeBecHHbi (t = 2.37, p < 0.05). IIo /jaHHOMy npH3HaKy BbiHBJieHbi cy- 
mecxBeHHbie pa3JiHHHH MOK^y Bbi^eneHHbiMM rpynnaMH KJiHMaranoB. IO>KHbie KJiHMa- 
THnbl OTJIHHaiOTCH OT CCBepHblX H OT epeAHHX MeHblllHM pa3MepOM npH3HaKa (t = 3.17, 
p <0.01'). 

ILnomaflk npocBeTa kjictkh no3,nHeH ApeBecHHbi (nn, I 2l ) He HMeeT 3HanHMbix Kop- 
peJIHHHOHHblX CB33eH C KJIHMaTHHeCKHMH XapaKTepHCTHKaMH MeCT npOHCXO)KAeHHH 
KJiHMaTHnoB, a TaioKe c coxpaHHOCTbio .qepeBbeB b nyHKTe HcnbrraHHH. IO>KHbie kjih- 
Maranbi OTJiHHaiOTCH ot ceBepHbix (t = 5.4, p < 0.001) h ot cpeflHHx (t = 4.9 ,p < 0.001) 
MeHbUIHM pa3MepOM 3TOTO npH3HaKa. 

3HaHHTeJIbHbie pa3JIHHHJI MOKfly KJIHMaTHnaMH Ha6jIK)AaK)TCH no CTpyKTypHbIM 3Jie- 
MeHTaM paHHen ApeBecHHbi. Pa^HajibHbiH pa3Mep Tpaxenfl paHHen ApeBecHHbi (P/^) 
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flBJIfleTCfl npH3HaK0M, no KOTOpOMy BLIHBJieHLI flOCTOBepHbie pa3JIH4Hfl MOK^y Bce- 
mh 3 rpynnaMH KJiHMaTnnoB. KoHTpojibHafl rpynna KJiHMaranoB npn blicokom ypoB- 
He 3Ha4HMocra OTJiHHaeTCH ot ceBepHbix h k»khhx 66jibuiHMH 3HaHeHHHMH npH3HaKa 
(£ = 9.2—10.0, p < 0.001). HeOojibiune pa3JiH4HH HaOjno^aiOTca Meagjy ceBepHbiMH h 
iohchmmh KJiHMaTnnaMH (£ = 2.24, /> < 0.05), npn 3tom y ioxchmx Ha6jnoAaiOTCJi Han- 
MeHLinne pa3Mepw pa^najibHoro pa3Mepa kjictkh. 

no nnoma^H npocBeTa TpaxenA paHHen ApeBecnHbi (nn p il .) pa3JiH4HH MOK^y kjih- 
MaranaMH 3Ha4HTeJibHo 6ojibine, 4eM b no3AHen ApeBecnHe (18 npn p < 0.001). Ome- 
4aeTCH AOCTOBepHan KoppejwijHfl ototo noKa3aTejra c cyMMOH ocaAKOB 3a BereTaijHOH- 
Hbin nepnoA (r = -0.82, p = 0.02). C yMeHbineHneM cyMMbi TeMnepaTyp n oca^KOB pa3- 
Mepw njioma^n npocBeTa kjictkh b paHHen ApeBecnHe yBejiHHHBaioTCfl. Bee 3 rpynnbi 
KJiHMaTHnoB 0TJiH4ai0TCH MOK^y co6oh, npn 3tom HaHMeHbHiHe pa3Mepw npocBeTa xa- 
paKTepHbl flJIJI K))KHbIX KJiHMaTHnoB (705 MKM). Pa3JIH4HH AOCTOBepHbl npH BbICOKOM 
ypOBHe 3Ha4HMOCTH {p < 0.001). 

Hhcjio KJieTOK b pwy roAH4Horo KOJibua (HK) h ero uiHpHHa (IIirK) KoppeJiHpyiOT 
c coxpaHHOCTbio AepeBbeB (r = -0.83 npn p < 0.01); c yBejiH4eHHeM rycTOTbi ctohhhh 
AepeBbeB yMeHbinaeTCH njioma^b nnTaHHH AepeBbeB, 4to cnocoOcTByeT yMeHbmeHHio 
4HCJia KJieTOK h niHpHHbi roAH4Horo KOJibua. rio 4HCJiy KJieTOK HaOjiioflaeTCH OojibinaH 
H3MeH4HBOCTb KaK b npeAejiax KaacAOH rpynnbi, TaK h MOK^y rpynnaMH KJiHMaranoB. 
3Ha4HMbix KoppejnnjHH c xapaKTepncTHKaMH MecTa nponcxo>KAeHHfl He o6Hapy>Ke- 
HO. Pa3JIH4HH MOK^y OTfleJIbHbIMH KJIHMaTHnaMH MHOTO (19 H3 28 npn p < 0.001). riH- 
HOKCKHH KJIHMaTHn (cOXpaHHOCTb 18%) AOCTOBepHO OTJIHHaeTCfl (£ = 4.14, p< 0.01) 
ot neMajibCKoro (coxpaHHOCTb 17 %) OoJibineH ihhphhoh roAHHHoro KOJibua. KaHAa- 
jiaKincKHH KJiHMaran (coxpaHHOCTb 21 %) TaoKe OTJinnaeTCH (£ = 3.04) ot eHncencKoro 
(coxpaHHOCTb 24 %) Gojibrnen ihhphhoh roAHHHoro KOJibua. IO>KHbie KJiHMaTHnbi otjih- 
naiOTCH ot ceBepHbix (£ = 4.75 ,p < 0.001) h KOHTpoJibHbix (£ = 2.54 ,p < 0.02) MeHbniHM 
4hcjiom KJieTOK, a ceBepHbie orannaiOTCJi ot KOHTpoJibHbix (£ = 2.94, /><0.01) 6ojib- 
niHM 4HCJI0M KJieTOK. IIo HIHpHHe rOAHHHOTO KOJibua 0TJIH4HH aHaJI0rH4Hbie: K))KHbie 
KJiHMaTHnbi OTJIH4aiOTCH OT CCBepHblX (£ = 4.83, p < 0.001) H KOHTpoJibHbix (£= 3.55, 
/>< 0.001) MeHbmen ihhphhoh, a ceBepHbie orannaioTCfl ot KOHTpoJibHbix (£ = 2.00, 
p < 0.05) OoJIbHieH HIHpHHOH r0AH4H0T0 KOJIblja. 

ToJimHHa h miomaflb kjictohhoh ctchkh paHHen ApeBecHHbi hbjihiotch npH3HaKaMH, 
no KOTopbiM HaOjnoAaeTCH HanGoJibinee hhcjio cJiynaeB AOCTOBepHbix pa3JiH4HH mok- 
Ay KJiHMaranaMH (20 h 24 cootbctctbchho npn p < 0.001). ^ocTOBepHOH Koppejumnn 
c coxpaHHOCTbio He HaOjiio^aeTCH, OTMenaeTCH Koppejumna c reorpaijjHHecKOH hih- 
POTOH MecTa npOHCXO)KfleHHfl ( p < 0.05). BblflBJieHbl KOppejnilJHH C KJIHMaTH4eCKHMH 
4>aKTopaMH MecT npoHcxo>KAeHHfl KJiHMaranoB: c cyMMOH TeMnepaTyp 6oJibine 5 °C 
(p < 0.05), c cyMMOH ocaflKOB 3 a BereTaijHOHHbiH nepnoA (p < 0.02). IO>KHbie KJiHMara- 
nbl 0TJIH4ai0TCH OT CCBepHblX (p < 0.001) H KOHTpoJibHbix (p < 0.001) OoJIbUieH TOJIIHH- 
hoh h nJiomaAbio kjictohhoh ctchkh, a ceBepHbie ot KOHTpoJibHbix (p < 0.001) — MeHb- 
hihmh napaMeTpaMH npH3HaKOB. 

PacneT HH^eKcoB njiomaAH kjictohhoh ctchkh h njioraocra ^peBecHHbi noKa3aji, 
hto K»KHaH rpynna KJiHMaranoB AOCTOBepHO orannaeTCH ot ^Byx ocTajibHbix rpynn 
OojibHien nJioraocTbio paHHen h no3AHen flpeBecnHbi npn p < 0.05 (Ta6ji. 5). 

HccJieAOBaHHH noKa3aJin xopomyio cHHxpoHHOCTb noroAHHHOH H3mch4hbocth npn- 
3HaKOB KJiHMaranoB. IIo BceM H3yneHHbiM npH3HaKaM K03(J>4)HUHeHTbi Koppejinunn mok- 
Ay KJiHMaranaMH BapbnpyiOT ot 0.62 ao 0.81. Han6ojibHiHe K034)4>HUHeHTbi Ha6jno- 
AaiOTC^ no H3MeH4HBOcra uinpHHbi roAHHHoro KOJibua h nncjia kjictok. 

MaKCHMajibHbie pa3JiH4HH Me)KAy KJiHMaranaMH BbiflBJieHbi b toa c onraMajib- 
hhmh KJiHMaranecKHMH ycjioBHHMH (Kuz’min, 2006). B cbh3H c 3thm cpaBHeHHe a h- 


15 



TABJ1MUA 5 

CpenHHe 3HaneHHfl iijiothocth paHHen 
m no3^Hew upeBecnHbi 


KjiHMaTHn 

nJIOTHOCTb paHHen 
ApeBecHHbi (p p . fl .), 
t/cm 3 

nJIOTHOCTb TT03iIHeH 
apeBecHHbi (p n . 
t/cm 3 

riHuera 

0.485 

0.830 

KaHAajiaKiua 

0.466 

0.999 

ilJieceuK 

0.505 

0.942 

Ehhcchck 

0.519 

0.908 

BoiynaHbi 

0.491 

0.935 

Bajira3biH 

0.577 

1.044 

HeMaji 

0.601 

0.957 

Kflxia 

0.523 

0.966 


HaMHKH aHaTOMHHecKnx npH3HaKOB b toahhhom KOJibue npoBefleHO rjix 2002 r., Be- 
reTauHOHHbiii nepHOA KOToporo 6biJi TenjibiM (16.3 °C) h BJia>KHbiM (249 mm oca^KOB 
3a Mail—aBrycT). C noMombio AByMepHbix rncTorpaMM conocTaBJieHbi HopMHpoBaH- 
Hbie k 30 KJieTKaM pflflbi Tpaxen# 2002 r., KOTopwe pacnpe^ejiiuiHCb no pa^naJibHO- 
My pa3Mepy n TOJimnHe kjictohhoh ctchkh. 3th npH3HaKH Obuih BbiOpaHbi H3-3a hx 
MeHbineH H3MeH4HB0CTH no cpaBHeHHio c njioma^bio npocBeTa h kjictohhoh ctchkh 

(PHC. 1). 

rHCTorpaMMbi noKa3biBaioT, hto y ceBepHOH rpynnbi KJiHMaTHnoB pacnpefleJieHHe 
npoHexo^HT AOBOJibHO hctko, 6 ojibniHHCTBO kjictok b paHHeH flpeBecHHe nonaflaeT 
b oahh AHana30H 3HaneHHH, cooTBeTCTByioiiiHH KJieTKaM c pa^HajibHbiMH pa3MepaMH 

35-40 MKM H TOJIIIIHHOH CTCHKH 2.5-3.0 MKM. B n03AHCH flpeBCCHHe 6oJIbIHHHCTBO 

KJieTOK TaK)Ke nona^aeT b onpefleJieHHbin AHana30H, cooTBeTCTByiOHiHH KJieTKaM c pa- 
OTajibHbiMH pa3MepaMH 20—25 mkm h tojiiiihhoh 5.0—5.5 mkm. 3to cBHfleTejibCTByeT 

O HH3KOH H3MCH4HB0CTH pa3MepOB KJieTOK y CeBepHOH ipynnbl KJiHMaTHnoB, a TaK)Ke 06 
yCTOHHHBOCTH HX TCHCTHHeCKOH nporpaMMbl, KOTOpafl HBJBieTCfl npHHHHOH (})OpMHpOBa- 
hm y ceBepHOH rpynnbi KJiHMaTHnoB kjictok c onpeflejieHHbiM ^Hana30HOM 3HaneHHH, 
hto corjiacyeTCH c Teopnefi 06 hctophhcckom paccejieHHH BHfla c ceBepo-3ana,na (eBpo- 
neiicKafl nacTb Pocchh) Ha ioto-boctok (Mirov, 1967), h npe^CTaBJineT ceBepHbie kjih- 
Maranbi Harnero OKcnepHMeHTa KaK 6 ojiee flpeBHHe. 

y hd)khoh rpynnbi KJiHMaTHnoB Ha6jno,ziaK)TCfl 2 flOMHHnpyioHiHx ,miana30Ha 3Ha- 
hchhh b paHHen ^peBecHHe c o^HHaKOBbiMH pa^najibHbiMH pa3MepaMH 35—40 mkm, 
ho ,nHana30H c Gojibhihm hhcjiom kjictok cooTBeTCTByeT pa3MepaM kjictohhbix ctchok 

2.5-3.0 MKM, BTOpOH AHana30H COOTBeTCTByeT KJieTOHHbIM CTeHKaM 3.0—3.5 MKM. 

B no3,n;HeH ^peBecHHe pacnpeflejieHHe kjictok no aHaTOMHnecKHM npH3HaKaM HMeeT 
paBHOMepHO pacceHHHyio KapraHy, hto roBopHT o Gojibihoh h3mchhhbocth npH3HaKOB, 
o6ycJioBJieHHOH pa3HOH reHeTHnecKOH peaKiiHeil noTOMCTB othx coceH k KJiHMaTHne- 
CKHM ^aKTOpaM B nyHKTC HCnbITaHHH. 

fljm KOHTpojibHoii rpynnbi KJiHMaTHnoB, TaK tkc KaK h j\jik ceBepHOH rpynnbi, xapaK- 
TepeH AOMHHHpyiomHH AHana30H 3HaneHHH b paHHen flpeBecHHe, ho y hhx oh otjih- 
naeTCJi no pa^najibHOMy pa3Mepy h cooTBeTCTByeT KJieTKaM c paflnajibHbiMH pa3MepaMH 

40-45 MKM H TOJimHHOH KJICTOHHOH CTCHKH 2.5-3.0 MKM. B n 03 flHeH ^peBCCHHe TaK- 

)Ke Ha6jno,iiaeTCH Hajinrae .noMHHHpyioiiiero ,ziHana30Ha, KOTopbiH coBna^aeT c ,nHana30- 
hom ceBepHOH rpynnbi KJiHMaTHnoB h cooTBeTCTByeT KJieTKaM c pa^najibHbiMH pa3Mepa- 
mh 20—25 mkm h tojiiiihhoh 5.0 — 5.5 mkm. CjieflyeT oTMeraTb, 4 to y k»khoh rpynnbi 
b 3tom ,ziHana30He He BCTpenaeTCH hh oahoh kjictkh. 3to CB*i3aHO c (JjopMHpoBaHHeM 
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Phc. 1. rHCTorpaMMbi pacnpeaeJieHHa cpeflHHX HopMHpoBaHHbix paflOB Tpaxena no paAHajibHOMy pa3Mepy 
KJieTKH H TOJlUXHHe KJieTOHHOH CTCHKH y 3 rpynn KJIHMaTHnOB. 

Flo och a6cuwcc (npaBaa) — pannajibHbiH pa3Mep Tpaxena, mkm; no och opiiHHaT (jieBaa) — TOJimuHa kjictohhoh ctch- 
kh, mkm; no och annjiHKaT (BepTHKajibHaa) — hhcjio kjictok, hit. Tpynnbi KJiHMaTHnoB: I — KOKHaa, LL — ceBepHaa, III — 

KOHTpojibnaa. 


y K)>KHbIX KJiHMaTHnoB TOJICTOCTCHHblX KJICTOK, flHana30H BCTpenaeMOCTH KOTOpbIX 

HMeeT 3HaHeHHe no TOJimHHe ctchkh 6ojiee 5.5 mkm. 

Oco6bin HHTepec npe^cTaBJineT peaiajHfl aHaTOMHHecKOH cTpyKTypw no3^HeH flpe- 
BecHHbi Ha aKKyMyjiHUHio BHeuiHHx (jjaKTopoB cpe^bi 3a BereTauHOHHbiH nepnofl. 
ripn ycJioBH^x H36biT04Horo yBJia^KHeHHa c mojifl no ceHT^6pb y HeKOTopbix KJiH¬ 
MaTHnoB, name y ioxchbix, HaOjnoflaeTCH 3(jj({)eKT «jio>KHoro» Kojibija. ripojiBJUieTCfl 
3 to HBJieHHe b na^eHHH napaMeTpoB miomaflH kjictohhoh ctchkh h oflHOBpeMeHHOM 
B03pacTaHHH njiomaAH JiioMeHa b no3#HeH ApeBecHHe (t. e. nocjie toto KaK npocBeT 
kjictok h hx pa^najibHbiH pa3Mep y>Ke HanajiH yMeHbmaTbca, bhobb H^eT yBejinne- 
HHe npocBeTa kjictok, KaK b paHHen ApeBecHHe). Ha pnc. 2 npeflCTaBJieHa cpeflHJW j\w- 
HaMHKa pa3BHTH^ njioma^H npocBeTa h njioma^H kjictohhoh ctchkh b no3flHeii ,qpeBe- 
CHHe b 1998 r. (cyMMa oca^KOB c Man no HioHb paBHa 77 mm, a c hiojih no aBrycT — 
203 mm). 
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HeMaji 


Bajrra3biH 





BorynaHti KaHflanaKUia 




rineceuK riHHera 




Phc. 2 . TpaxeHAorpaMMbi ruioma^H kjictohhoh ctchkh (/) h npocBeTa kjictkh ( 2 ). 
no och a6cuHCc — HOMep KJieTKH b HopMHpoBaHHOM pmy, no och opuHHaT — njiomaab, mkm 2 . 


IIpoBeAeH KJiacTepHBiH aHajiH3 (pnc. 3) ajih 8 KJiHMaranoB no aHaTOMnnecKHM npn- 
3HaKaM, KOTopbie He KoppempyiOT Apyr c flpyroM h c coxpaHHOCTBio Bbica>KeHHbix p£- 
peBbeB. K hhm othochtch: paflHajibHbiH pa3Mep TpaxeHfl paHHen ^peBecHHbi, TOJimHHa 
KJieTOHHOH cTeHKH paHHeii h no3flHeH flpeBecHHbi. B pe3yjibTaTe aHaJiH3a BbmejieHbi 
2 KJiacTepa. B nepBbin KJiacTep bohijih 2 kwkhbix KJiHMaTHna: neMajibCKHH h 6anra3biH- 
ckhh. Btopoh KJiacTep pa3,nejiHJicfl eme Ha 2 KJiacTepa, oahh o6'be,itfiHfleT ceBepHbie 
KJiHMaTHnbi: nJieceuKHH h nHHe>KCKHH; ^pyroH, HaH6oJiee npe,a,CTaBHTeJibHbiH KJiacTep, 
o6i>eAHHHJi KJiHMaranbi H3 pa3Hbix jiecopacraTejibHbix 30 h: KaH^aJiaKiiiCKHH H3 ceBep- 
hoh Tanra, 6orynaHCKHH h chhcchckhm H3 k»khoh Tanra h k^xthhckhh H3 JiecocTe- 
nn. OTHOCHTeJibHbie paccTOHHHH MOK^y KJiHMaTnnaMH Ha AnarpaMMe He3HanHTeJibHbie. 
06bHCHneTCH 3 tot (JmiCT cxoacecTbio reHeraHecKOH H3MeHHHBOcra aHaTOMHHecKHx na- 
paMeTpoB, OTpa>KaK)meH oco6chhocth MecTa npoHcxo>KfleHHfl KJiHMaTnnoB, KOTopbie 
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HeMantCKHH EHHcencKHH EorynaHCKHM FIJieceuKHH 

Eajira3biHCKHH Khxthhckhh KanaajiaKuicKHH nHHeaccKHH 

Phc. 3. fleHflporpaMMa cxoacTBa no 3 aHaTOMnnecKHM npH3HaicaM (pa^najibHOMy pa3Mepy kjictok paHHen 
,apeBecHHbi, TOJimnHe kjictohhoh ctchkh paHHen h no3,zmeH apeBecHHbi). 
no och a6cuHCc — Ha3BaHHe KJiHMaTHna, no ocu op/niHaT — eBKJiiiflOBbie paccTOBHHa. 


XapaKTepH3yK)TC5I OTHOCHTCJIbHO O^HHBXOBblMH 3Ha4eHHHMH npOAOJDKHTeJIEHOCTH Be- 
reTauHOHHoro nepnofla (102—110 Anew) h cyMMOH oca^xoB 3a BereTaijHOHHbiH ne- 
pnoA (265—295 mm). 

TaKHM o6pa30M, cpaBHHTeJibHbiH aHaJiH3 aHaTOMHHecKHX xapaKTepncTHK ^peBecH- 
hbi pa3Hbix no MecTy nponcxoxc^eHHH KJiHMaTHnoB noxa3aji, hto reHeTHHecxaa npo- 
rpaMMa ceBepHbix KJiHMaTHnoB HanpaBJieHa Ha (JjopMHpoBaHHe TOHKOCTeHHbix, a k»x- 
HblX - Ha (J)OpMHpOBaHHe TOJICTOCTeHHbIX KJieTOK, HTO COrJiacyeTCH C JIHTepaTypHbIMH 

AaHHbiMH, OTMenaiomHMH, hto b HanpaBJieHHH c iora Ha ceBep y cochbi oObikhobchhoh 
H a6jnoflaK)TCfl H3MeHeHHH b cocTaBe MeTaOojiHTOB h 3anacHbix BemecTB (cHH>xeHHe 
HX KOHU.eHTpaU.HH), npHBOAflllJHX K H3MeHeHHK) HHTeHCHBHOCTH npOIjeCCa KCHJIOreHe3a 
(MHJHOTHHa H AP-, 2004). YcTOHHHBbie pa3JIH4HH B aHaTOMHHCCXHX XapaKTepHCTHKaX 
TC)flHHHbIX KOJien MOX^y KJlHMaranaMH H CHHXpOHHOCTb HX H3MeHeHHH no TOflaM CBH- 
^eTejibCTByiOT, hto HCCJieflyeMbie aHaTOMHHecxne xapaKTepncTHKH, OTpa>xaK>mHe oco- 
OeHHOCTH ce30HHoro pocTa flepeBbeB, KOHTpoJinpyiOTCH xax bhcihhhmh (JmxTopaMH, Tax 
h BHyTpeHHHMH. BHyTpeHHHe, reHeraHecxHe (JmxTopbi, oOycjioBJieHHbie mcctom npo- 
Hcxo)XAeHHH, onpe^ejiHiOT ycTOHHHBbie otjihhhh b paflnajibHbix pa3Mepax h tojhuh- 
He xJieTOHHon cTeHXH, nnomaOT xjictohhoh ctchxh h rnioma/jH npocBeTa Me>xfly xjih- 
MaTHnaMH Ha (J)OHe MOXTOflOBblX pa3JIHHHH, BbI3BaHHbIX XJIHMaTHHeCXHMH yCJIOBHHMH. 

ripn 3tom nacTO otjihhhh OTMenaiOTCH b no3flHeH ^peBecHHe. 3to xopomo corjiacyeTcn 
c nocJieflHHMH HCCJieAOBaHHHMH AH^H^epeHnHajibHOH axTHBHOcra reHOB, pacnpeflejie- 
HHeM ropMOHOB H aCCHMHJIHTOB B XaM6HH H 30He OT^^^peHUHpyiOHZHXCH XJieTOX B npo- 

uecce hx (J)opMHpoBaHHfl (Uggla et al., 1996, 2001; Kirst et al., 2003; Schrader et al., 
2003; Yang, Loopstra, 2005). OopMHpoBaHHe btophhhoh xjictohhoh ctchxh y Tpaxen# 
no3,a,HeH ApeBecHHbi 3aHHMaeT HanGojibmHH nepnofl BpeMeHH h Tpe6yeT corJiacoBaHHH 
B aXTHBHOCTH 60 JIbHI 0 r 0 HHCJia reHOB, XOHTpOJIHpyiOmHX npOH3BOACTBO MOJiexyjI uejl- 
nK)Jio3bi, jinrHHHa h flpyrnx ajieMeHTOB xjictohhoh ctchxh (Hertzberg et al., 2001; So¬ 
merville et al., 2004; Cosgrove, 2005). Ohcbhaho, b (jjopMHpoBaHHH btophhhoh xjie- 
tohhoh ctchxh no3,HHeH ApeBecHHbi mo^xho o>XH,naTb HanGoJibrnero npoHBJieHHH Tex 
Hacjie,ncTBeHHbix npH3HaxoB, xoTopbie 3axpenHJiHCb npn npoH3pacTaHHH flepeBbeB b 
MecTax npoHCxo>xAeHHH (b HarneM cjiynae — b ceBepHOH Tanre h b ycnoBHHX CTenHOH 
30Hbi). HanGojibimie pa3JiHHHH b aHaTOMHHecxnx xapaxTepncTHxax Me>xfly xjiHMarana- 
MH Ha6jHOAaK)TCH B TO# C OnTHMaJIbHbIMH XJIHMaTHHeCXHMH yCJIOBHHMH. 3to corna- 
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cyeTCH c TeM, hto reHeTHnecKH 3aKpenjieHHbie pa3JiHHHH 6ojiee othctjihbo npoaBJunoTca 
B yCJlOBHJIX OTCyTCTBHH JlHMHTHpOBaHHB IIO BHeiUHHM (J)aKTOpaM, KOTOpoe TCM CaMLIM 
MacKHpyeT npoflBJieHiie reHeraHecKHx pa3JiHHHH. 


3aKJiiOHeHHe 

Pe3yjibTaTbi HeejieflOBaHHH noKa3biBaK)T, hto xapaKTepHCTHKH Tpaxen# paHHen h 
no3AHeH ^peBecHHbi MoryT cjiy>KHTb noKa3aTenHMH KanecTBa flpeBecHHbi BHyTpHBHflo- 
BblX TaKCOHOB COCHbl o6bIKHOBCHHOH. IT03AHHe TpaxeHflbl npOflBJHHOT 60JlbHiyK) HyBCT- 
BHTeJIbHOCTb K H3MCHCHHHM KJlHMaTHHeCKHX (jjaKTOpOB. OHH HCTKO OTpa>KaK)T peaKU,HK) 
reHorana Ha noroflHbie ycjioBHH BereTaunoHHoro nepHO.ua b nyHKTe HcnbrraHHa. Oco- 
6eHHO OHH CBfl3aHbI C COOTHOHieHHeM KOJIHHeCTBa BJiara B nepBOH H BTOpOH nOJIOBHHe 
BereTauHOHHoro nepnofla. C yBeJiHHeHHeM ninpoTbi MecTa npoHcxoxyjeHHfl KJiHMara- 
noB Ha6jnoflaeTCfl yMeHbmeHHe TOJimHHbi, miomaflH kjictohhoh ctchkh h hjiothocth 
ApeBecHHbi. ceBepHbix KJiHMaranoB xapaKTepHbi He6ojibuiHe napaMeTpbi 3thx npn- 
3HBKOB H MeHbUiaH nJIOTHOCTb flpeBCCHHbl. y K))KHbIX KJIHMaTHnOB HaGjHO^aiOTCH OTHO- 
cHTeJibHO KpynHbie pa3Mepbi npH3HaKOB h 66jibmaa nJIOTHOCTb ApeBecHHbi. MeHbmaa 
H3MeHHHBOCTb npH3HaKOB TpaxeH# ApeBeCHHbl ceBepHbix KJIHMaTHnOB TOBOpHT 06 HX 
6ojiee ^peBHeH h ycTOHHHBOH reHeraHecKOH nporpaMMe no cpaBHeHHio c kokhbimh kjih- 
MaranaMH. 


Bjiaro^apHocTH 

Pa6oTa BbinoJiHeHa npn (jjHHaHCOBOH no,onep>KKe rocyzjapcTBeHHOH Beflymen Hayn- 
hoh niKOJibi HIII-8208.2006.4, KpacHoapcKoro KpaeBoro HayHHoro (jjOHfla (rpam 
N° 16G097), Pocchhckoto (jjOH,a,a (JtyHflaMeHTajibHbix nccJie^OBaHHH (npoeKTbi 
No 06-04-48052, 07-04-00292-a). 

CnHCOK JIHTEPATYPbl 

AnmoHosa 77 0. Poct kjictok xbohhbix. HobochOhpck, 1999. 232 c. 

EeHbKoea B. EEenbKoea A. B. OcoOchhocth CTpoeHHH jipeBecHHbi ceBepHbix nonyjumHH ch6hpckhx 
bhaob jiHCTBeHHHiibi // JlecoBefleHHe. 2006. JVo 4. C. 28—36. 

Bazcmoe E. A IUquikuh A. B. Poct h CTpyKTypa roflHHHbix KOJien xbohhbix. Hoboch6hpck, 2000. 232 c. 
Kpacnodaeea K. BMunmuiuua C. K1. .ZI.eH.apoKJiHMaTOJiorHHecKHH aHanH3 pocTa cochw oObiKHOBeH- 
hoh b reorpa(()HHecKHX KyjibTypax // JlecoBejieHHe. 2006. JVs 4. C. 45—51. 

JJaifeem A. B. PteyneHHe MaKpocKonHHecKHX npn3HaKOB h mioTHocTH ApeBecHHbi BToporo noKOJieHHfl 
KJiHMaaKOTHnoB cocHbi oobiKHOBeHHOH // Maiep. Ill MejKjiyHap. koh(J). Mono^bix yneHbix «Jleca EBpa3HH — 
Eejibie hohh». M., 2003. C. 105—107. 

Mumomuiia 77. Jl ., CydauKoea H. CeMenoea 77 77. Oco6chhocth MeTa6oJiH3Ma cochbt oObiKHOBeH- 
hoh b pa3JiH4Hbix JiecopacTHTejibHbix 30Hax eHHceficKoro MepHAHaHa // XBOHHbie OopeajibHon 3 ohbi. 2004. 
Bbin. 2. C. 38—47. 

rjpaedmi II. 0. CocHa oObiKHOBeHHaa. PteMeHHHBocTb, BHyTpHBHjioBaji cncTewaTHKa h ccjieKmifl. M., 
1964. 190 c. 

Caaea TO. BKy3bMiina 77. A., Bazcmoe E. A. HyBCTBHTejibHocTb xapaKTepncTHK CTpyKTypbi rojiHH- 
HblX KOJieil K H3MeHeHHK) KJlHMaTHHeCKHX yCJIOBHH y pa3HbIX KJIHMaTHnOB COCHbl // 3KOJIOTH5I. 2001. JV» 6. 

C. 400—408. 

Caeea IO. B., Bazaiws E. A. AflanTauHJi cocHbi oobiKHOBeHHOH k H3MeHeHHio KJlHMaTHHeCKHX ycjio- 
bhh //AAH. 2002. T. 385. N° 1. C. 135—138. 

Ccieea IO. B., BazaHoe E. A., Mwuomwi JI. 77. Bjihahhc KJlHMaTHHeCKHX ycjiOBHH KpacHOJipcKOH Jieco- 
cTenn Ha pocT h CTpyKTypy rojiHHHbix KOJien cocHbi b ycjiOBHHX reorpa(J)HHecKHX KyjibTyp // JlecoBejieHHe. 

2003. Xi> 3. C. 3—14. 


20 



Tapacoea B. B., EeubKoe A. B ., Miuuomun Jl. M. h ,ap. Oco6chhocth pa^HajibHoro pocTa vi flmjxjje- 
peHiiHauHH ^epeBbeB cochbi oSbikhobchhoh b reorpa(j)HHecKHx KyjibTypax // JlecoBeaeHHe. 2002. JV 2 5. 
C. 76—80. 

0ypcm r. r. MeTo^bi aHaTOMo-rHCToxHMHHecicoro HccjieflOBaHHH pacTHTenbHbix TKaHeii. M., 1979. 
155 c. 

HepHxea M. B ., XuejibHiniKuu E. C. Poct reorpa<j)HHecKHX KyjibTyp cochw o6biKHOBeHHOH b no,a30He 
kokhoh Tavirn // 3KOJiornji IOxchoh Ch6hph — 2000 ro,a: Maiep. KD>kho-Ch 6. Mox^yHap. Hayn. koh(J). cTy- 
^eHTOB vi MOJioflbix yneHbix. KpacHoapcic, 2000. T.l. C. 105—107. 

Hydunoe E. C. Bo^a b apeBecHHe. HoBociibnpCK, 1984. 270 c. 

Cosgrove D. J. Growth of the plant cell wall // Nature Rev. Mol. Cell. Biol. 2005. N 6. P. 850—861. 

Hertzberg M, Aspeborg H. f Schrader J. et al. A transcriptional roadmap to wood formation // Proc. Nat. 
Acad. Sci. USA. 2001. Vol. 98. P. 14 732—14 737. 

Jayawickrama K. J. S., McKeand S. Jett J. B., Wheeler E. A. Date of earlywood-latewood transition 
in provenances and families of loblolly pine, and its relationship to growth phenology and juvenile wood spe¬ 
cific gravity // Can. J. For. Res. 1997. Vol. 27. P. 1245—1253. 

Kirst M, Johnson A. F., Bancom C. et al. Apparent homology of expressed genes from wood forming tis¬ 
sues of loblolly pine (Pinus taeda L.) with Arabidopsis thaliana // Proc. Nat. Acad. Sci. USA. 2003. Vol. 100. 
P. 7383—7388. 

Kuz *min S. R. Anatomic characteristics of tree rings of Scots pine climatypes in conditions of the prove¬ 
nance trial in south taiga. Abstracts of International Conference «Climate Changes and their Impact on Bo¬ 
real and Temperate Forests». Ekaterinburg, 2006. P. 53. 

Mirov N . T. The Genus Pinus. New York, 1967. 602 p. 

Schrader J., Baba K., May S. T. et al. Polar auxin transport in the wood forming tissues of hybrid aspen 
is under simultaneous control of developmental and environmental signals // Proc. Nat. Acad. Sci. USA. 
2003. Vol. 100. P. 10096—10101. 

Somerville C., Bauer S., Brininstool G. et al. Towards a systems approach to understanding plant cell 
wall // Science. 2004. N 306. P. 2206—2211. 

Vaganov E. A., Hughes M. K., Shashkin A. V. Growth dynamics of conifer tree rings: an image of past 
and future environments. Berlin, Heidelberg, 2005. 343 p. 

Uggla C., Magel E., Moritz T., Sundberg B. Function and dynamics of auxin and carbohydrates during 
earlywood/1 ate wood transition in Scots pine // Plant Physiol. 2001. N 125. P. 2029—2039. 

Uggla C., Moritz T., Sandberg G., Sundberg B. Auxin as a positional signal in pattern formation in 
plants // Proc. Nat. Acad. Sci. USA. 1996. Vol. 93. P. 9282—9286. 

Yang S., Loopstra C. A. Seasonal variation in gene expression for loblolly pine ( Pinus taeda) from diffe¬ 
rent geographical regions // Tree Physiology. 2005. N 25. P. 1063—1073. 


SUMMARY 

Anatomic characteristics of Scots pine (Pinus sylvestris L.) wood of different provenances in con¬ 
ditions of Priangarie provenance trial were studied. Tracheids of earlywood and latewood can serve 
the traits of wood quality identification among intraspecific taxons of Scots pine. The differences 
between northern and southern climatypes were revealed. The decrease of cell wall thickness, cell 
wall area and wood density are observed with the latitude increase of provenance place of origin. 
Small parameters of these traits are typical of the northern climatypes, large parameters are observed 
in the southern ones. Tracheids of latewood show a high sensitivity to changes of climate factors and 
reflect the genotype reaction to weather conditions of vegetation period in the place of trial. They are 
especially connected with the relation of water quantity in the first and second half of the vegetation 
period. 
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npoBe^eHo nccjie,aoBaHHe Mop(j)OJiorHH, aHaTOMHH h yjibTpacKyjibnTypbi noBepxHocra ccmjihok 65 bh- 
Aob h 2 rnOpimoB po,aa Ligularia , oTHocjimHXCJi k 7 cckuhjim. OnncaHbi BapnaHTbi cTpoeHHJi ccmjihok, cae- 
naHbi npeAnoJiOvKeHHJi 06 3BOJiiouHOHHbix npeo6pa30BaHHJix CTpyicrypbi ccmjihkh h sbojiiouhh po^a Ligu¬ 
laria. 

KmoneBbie cnoBa: Asteraceae , Senecioneae , Ligularia , aHaTOMHJi, Mop4>oJiorHJi, KapnonorHJi, oh- 
ToreHe3, cwcTeMaTHKa, sbojiiouhji. 

npe^CTaBHTejib TpnGbi Senecioneae pofl Ligularia Cass. coflepxcHT okojio 150 bh- 
Aob, pacnpocTpaHeHHbix b EBpa3HH c ijempoM pa3HOo6pa3HH b K)ro-3ana,nHOM Kmae. 

TpaAHUHOHHO HcnoJib3yeMBie b cHCTeMaraKe pofla Mop(j)OJiorH4ecKHe npH3HaKH 
(IIoHpKOBa, 1961 ; Liu, 1989) bo mhoitix cjiyuanx He no3BOJiHK)T hb^okho pa3rpaHH4HTb 
TaKCOHBI H BblflBHTb HX (J)HJI0reHeTH4eCKHe CBH3H. B HaCTOHIIiee BpeMH CHCTeMa pofla 
He pa3pa6oTaHa. 

JJjm BbiHBJieHHH flonojiHHTejibHbix ^HarHOCTHHecKHx npH3HaKOB hbmh 6biJio npefl- 
npHHHTO HccjieAOBaHHe MopcJjojiorHH h aHaTOMHH ceMHOK bh^ob pofla Ligularia. Crpoe- 
HHe njiOAa o6jiaflaeT oraocHTejibHOH KOHcepBaraBHOCTbio h npoHBJineT He3HaHHTejib- 
Hyio H3MeH4HBOCTb b npeflejiax apeajia BHfla. J\ji% cHCTeMaraKH ceM. Asteraceae hmciot 
3HaueHHe (JjopMa h oKpacKa ccmhhok, hhcjio, CTeneHb Bbipa>KeHHocTH h (JiopMa pe6ep, 
xapaKTep h pacnojio>KeHHe TKaHeii b nepHKapnHH, hhcjio npoBOflnmHx nyuKOB h ceicpe- 
TopHbix KaHaJiOB h flpyrae npH3HaKH (MejiHKHH, Mypa^HH, 1975; Pak, 1993; HmiapHo- 
HOBa, 1998; Cchhhkob, HjiJiapHOHOBa, 2001a, 6; Sennikov, Illarionova, 2002, h flp.). 

B HacToamee BpeMH b Tpn6e Senecioneae noflpoOHO H3yneHO Mop(J)OJioro-aHaTOMH- 
uecKoe CTpoeHHe ccmhhok po^a Senecio (KoHenHaa, 1981; Jeffrey, Chen, 1984, h ,np.)- 
O^Hako KapnoJiorHHecKHe flaHHbie o Apyrnx poflax Tpn6bi BecbMa cKyOTbi, b JiHTepa- 
Type HMeioTCH cBe^eHHH tojibko o6 omejibHbix BHflax (Eohko, 1978, 1979; KoHenHan, 
2003; XaH/pKflH, MxHTapaH, 1977; Pandey, Singh, 1982). Bojibinan 3HauHMOCTb aHaTO- 
MHnecKHX h Mop4>oJiorH4ecKHX npH3HaKOB ccmjihok j\jik CHCTeMaraKH pofla Ligularia 
6biJia noATBep)KAeHa HaniHMH npe^bmymHMH HccjieflOBaHHJiMH (HjiJiapHOHOBa, 2002; 
Illarionova, 2003). 


MaTepwaji h ivieTO/jHKa 

M3yneHO aHaTOMnnecKoe h Mop(})OJiorHHecKoe CTpoeHHe ccmhhok 65 bh^ob h 2 mok- 
bhaobbix raOpHAOB po/ia Ligularia, othocjhuhxcji k 7 cckuhhm. no KaagjoMy BH,ny 6bijih 
B3HTbl CeMHHKH C 1 - 10 06pa3U0B. 

MaTepnaJi ana HCCJieflOBaHHJi OTo6paH H3 Tep6apH^ EoTaHHnecKoro HHCTHTyTa 
hm. B. JI. KoMapoBa PAH (LE), Mockobckoto rocyflapcTBeHHoro yHHBepcHTeTa 
hm. M. B. JIoMOHOCOBa (MW), rnaBHoro 6oTaHHnecKoro ca^a hm. H. B. U,HUHHa PAH 
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(MHA), LI,eHTpajiLHO-CH6HpcKoro 6oTaHH4ecKoro cajia CO PAH (Hoboch6hpck, NS), 
AJiTaHCKoro rocyflapcTBeHHoro yHHBepcHTeTa (BapHayji, ALTB), HHCTHTyTa 6oTaHH- 
kh hm. M. F. XoJiOAHoro HAH y KpaHHLi (KneB, KW), EHOJioro-no4BeHHoro HHCTHTyTa 
HAH Kbiprbi3CTaHa (Ehiiikck, FRU), IIlBeflCKoro My3en ecTecTBeHHOH hctophh (Ctok- 
tojibm, S), HHCTHTyTa 6oTaHHKH AKa^eMHH HayK HemcKOH Pecny6jiHKH (HpyroHH- 
ue, PR), HHCTHTyTa 6oTaHHKH Khtbhckoh aKafleMHH HayK (neKHH, PE), HHCTHTyTa 
6hojiothh ceBepo-3anaOToro njiaTO (KHTan, Chhhh, HNWP), a TaiOKe co6paH b 6oTa- 
HHnecKOM ca^y EoTaHH4ecKoro HHCTHTyTa hm. B. JL KoMapoBa h b npHpofle bo BpeMH 
3KcneOTUHH no KnprH3HH h AjrraHCKOMy Kpaio. 

CIIHCOK OBPA3IIOB HCCJIEAOBAHHEIX TAKCOHOB 
(TaKcoHbi pacnoJio>KeHM comacHo cncTeMe Liu (1989), c HexoTopbiMH flonoJiHeHHHMH) 

Sect. Corymbosae (Franch.) Hand.-Mazz. Ser. Calthifoliae S. W. Liu: L. calthifolia Maxim.: 
flaji. Boctok, 3anHB Cb. Bna^HMupa, r. Becejibiw Hp, 1 VIII 1915, T. IT. TopAneB (LE); k»k. CHXoTe-AjiHHb, 
xp. TaunHH>KaH, Mbic CtojiOoboh, 17 VIII 1936, 44, E. Kojicchhkob (LE); K). CnxoTe-AjiHHb, KaMeHHo- 

6epe3HHK Ha ioxchom ckjiohc BepuiHHbi ropbi IlaBJiHHbi, 18 IX 1946, IT. >Ky^ 0 B (MW); IIpHMopcKHH Kpafi, 
HepyeBCKHH p-H, ropa OOjianHaji, 1800 m, 12 IX 1960, JV® 9998, E. EropoBa, B. BopouimiOB (MHA); IJpn- 
MopcKHH xpaft, 65 km ot noc. OjibrH k Cepa(J)HMOBKe, 27 IX 1968, JVs 103, B. H. BopouiHJioB (MHA); 
L. dentata (A. Gray) Hara: Japonia, Yokohama, Hakone, 15/27 X 1862, Maximowicz (LE); China, Henan 
Prov., Yiyang Xian, N 21964, Kaifeng Normal College (PE); L. hodgsonii Hook.: IO>k. KypHJibi, ccb.-boct. 
6eper o-Ba KyHamHp, b 10 km ot noc. Ththho k TOxcHO-KypHJibCKy, 24 VIII 1960, JV® 745, A. UIpeTep (LE); 
Japonia, Nippon, prov. Nambu, 1865, Tschonoski (LE); China, Sichuan Prov., Songpan Xian, N 7775, 
T. P. Wang (PE); L.japonica (Thunb.) Less: China, Ichang and immediate neighbourhood, V 1888, N 4390A, 
A. Henry (LE); Zhejiang Prov., Mt. Tienmushan, N 577, K. K. Tsoong (PE); L. trichocephala Pojark.: 
K). CaxajiHH, 0 Kp. r. IO>KHo-CaxajiHHCKa, y a. KoHyMbi, 8 VIII 1948, M. T. IIonoB (LE); Insula Sagalien, 
in herbedis Sonaichar, 18 IX 1908, N 727, U. Faurie (LE); Sachalin australis, distr. Makarov, apud vulkanum 
paludosum Maguntan prope vicum Pugatschevo, 31 VIII 1968, V. Vasak (PR); Ser .Retusae S. W. Liu: 
L. achyrotricha (Diels) Ling: China, Shensi Prov., Taipaishan, on way from Fangyangszu to Eryaihai, 
14 IX 1937, N 928, T. N. Liou, P. C. Tsoong (PE); L. duciformis (C. Winkl.) Hand.-Mazz.: China, Sichuan 
Prov., 1930, N 1753, W. C. Cheng (PE); L. dux (C.B. Clarke) Ling: China, Xizang, Milin, N 74-1973, Qing- 
hai-Xizang Exped. (PE); Xizang, Milin,3200 m, 26 VIII 1974, N 26, Qinghai-Xizang Exped. (PE); L. mac- 
rodonta Ling: China, Kansu, Upper Kar Ching K’ou, near Old Taochow; alt. 3800 to 4300 m, 
28—31 VIII 1923, N 866, R. C. Ching (LE); L. purdomii (Turrill) Chittenden: China, Qinghai, Jiuzhi, 
19 VII 1998, N 1618 (HNWP); L. retusa DC.: Sikkim, 12000’, 24 X 1875, N 25580, C. B. Clarke (LE); 
L. xanthotricha (Griming) Ling: China, Shansi, Chiao-cheng distr., Pa-shui-ko-shan, c. 2000 m, 28 VIII 1924, 
N 7497, H. Smith (S); Ser. Lapathifoliae S. W. Liu: L. amplexicaulis Wall, ex DC.: N.-W. Himalaya, above 
Deroli Ganges valley, 10—12000 ft., 7 VIII 1883, N 826, J. Z. Dutha (LE); L. cymbulifera (W. W. Smith) 
Hand.-Mazz.: China, Yunnan, Degin Xian, Bai-mar-shan, A-tun-tze, 3000 m, IX 1935, N 69557, C. W. Wang 
(PE); the same locality, 3400 m, IX 1935, N 69507, C. W. Wang (PE); Yunnan, Chungtien Hapa, 3400 m, 
14 IX 1937, N 13537, T. T. Yu (PE); Litang, 10 IX 1977, N 23589 (HNWP); L. lapathifolia (Franch.) Hand.- 
Mazz.: Yunnan, Kunming Municipality, Xi shan, between Taihua and Huating temples, 2100—2350 m, 
24°58' N, 102°38' E, 31 VII 1984, N 1525, B. Bartholomew, D. E. Boufford, H. W. Li (MHA); L. myrioce- 
phala Ling ex S. W. Liu: China, Xizang, Cona, 28 VIII 1975, N 751777, Qinghai-Xizang Exped. (HNWP). 

Sect. Stenostegia Pojark.: L altissima Pojark.: THccapcKHH xpebeT, kokh. ckjioh, OacceiiH p. KoH,aa- 
pbi (npHTOK Bap3o6a), ypounme KBaK, 26 VI 1944, JV® 178/1139, A. H. IIoHpKOBa (LE); L. karataviensis 
(Lipsch.) Pojark.: ypounme Tapama, 9-10000’, 24 VI 1895, S. Korshinsky (LE); AjiaftcKHH xpebeT, Ax-Ea- 
cara, 30 VI 1901, OeaueHKO (LE); OepraHCKaH o6ji., Owckhh ye3,a, p. JIcca, r. AjKajiy-Kapa, 6 VI 1913, 
H. H. TyrypHH (LE); Me>K^y caeM Kor-KapaTa h p. Mpu-cy, 17 VII 1931, Ms 203, O. Khopphht, JI. Dmjih 
(LE); AjiaftcKHH xpebeT, ypounme TyMajiafi, cobxo3 KoK-6enb, 27 VIII 1934, HHKHTHHa (FRU); Tajiac- 
ckhh p-H, KnpnocKHH xpebeT, BepxoBbe p. HeJib^bi, 15 VI 1962, Cy^HHUHHa, Top6yHOBa (FRU); Oui- 
cKaa o6jl, Ana-6yKHHCKHH p-H, MaTKajibCKHH xpebeT, KaccaHcxoe JiecHHHecTBo, p. Kouxop-Axa, 26 VI 1962, 
Cy^HHUHHa, Top6yHOBa (FRU); MaTKajibCKHH xpebeT, BepxoBbH p. KacaHcaw, 14 VI 1996, M. T. IInMeHOB, 
E. B. Kjijohkob, T. A. JIa3bKOB (FRU); KHpnonji: AjiaftcKHii xpebeT, ceB. ckjioh, aojiHHa p. TyjibHa, b 35 km 
KWKHee noc. TyjibHa, BbicoTa 2300 m, 39°56' c. m., 73°28' b. ji., 07 VII 2000, H. HjiJiapnoHOBa (LE); ne- 
Bbiil 6eper p. HaTKaji, nepeBaji Hen-Tarn, 17 VII 2001, T. JIa3bKOB (LE); L. kareliana Stschegl.: CeMHnana- 
THHCKaji o6n., 3aiicaHCKHH ye3,a, ropbi Cayp, nepeBaji Me>K,ay p. TeMyp-cy h p. TepeKTbi, 27 VI 1907, B. h 
A. Pe3HHHeHK0 (LE); L. karataviensis X L. thomsonii : Ka3axcTaH, 3an. TjiHb-HIaHb, TajiaccKHH AjiaTay, 
3anoBejiHHK AKcy-flxceGornbi, ymejibe Knm-KaHHjibi, 2100 m, 11 VIII 1966, JV 2 45, B. IlaBJioB (LE); Knp- 
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ni3iifl, AjiaficKHH xpe6eT, y nepeBajia TajiAbiK, BbicoTa 3600 m, 39°46'c. iu., 72°10 'b. a., 07 VII 2000, 
H. UruiapHOHOBa (LE); L. naiynensis (Winkl.) O. et B. Fcdtsch.: KHprH3HH, xp. KyHren, b9kmk 3anaAy ot 
noc. Ak-Tk)3, 2180 m, 42°53' c. m., 76°02' b. a-, 26 VII 2000, H. HmiapnoHOBa (LE); boct. uacTb xp. Tep- 
cKeH-AnaTay, nepeineeK EapcnayH, BbicoTa 3650 m, 17 VIII 2000, H. MnjiapnoHOBa (LE); L. robusta (Le- 
deb.) DC.: ToMCKaa rydepHHH, Ehhckhh ye3A, medHucTbin ckjioh b aojihhc p. KaHa, 26 VII 1913, X® 2819, 
H. H. Ky3HeuoB, T. K. TpnnojiHTOBa (LE); AjiTan, OHrynaHCKHH p-H, AOJiHHa p. Hyn, Eejibin Eom, 700 m, 
22 VIII 1978, X 2 2141, H. KpacHodopoB (LE); AjiTatt, YcTb-KaHCKHH p-H, b 30 km ot c. YcTb-KaH no ao- 
pore Ha YcTb-Koxcy, OacceHH p. KbipjibiK, 3 VIII 1984, M. JIoMOHOcoBa (NS); L. rumicifolia (Drumm.) 
S. W. Liu: China, Tibet, Lhasa, 1 X 1961, N 1789, Tibetian group (PE); L. schischkinii Rubtz.: CeMupeueH- 
CKaa o6ji., TapOaraTah, y nepeBajia Cy-acy, 25 VII 1909, X® 908, P. IO. PoaceBHii (LE); L. songarica (Fisch.) 
Ling: CeMupeueHCKaa o6ji.: KonajibCKiiH ye3A, oKpecTHOCTH Konana, 31 VII 1909, X® 1921, B. H. Jlnn- 
ckiih (LE); riHuineKCKHH ye3A, oxp. c. YcneHCKoro, b nofiMe p. Hy, 17 VII 1916, X® 969, IO. h T. L(hh- 
3epjiHHr (LE); Ka3ax. CCP, TajiAbi-KypraHCKaa o6ji., Me>KAy iiaH^HJioBbiM h Ajitbih-Omcjicm, k lory ot 
noc. KoHbipojieH, 18 VIII 1979, X® 89, E. B. Kjhohkob (MW); KHTaft, CHHbii3HH, b7kmk lory ot r. IJh- 
Tah, 22 IX 1957, X® 2070, UIsh Thhb (LE); L. thomsonii (Clarke) Pojark.: OepraHCKHH xpedeT, nepeBan 
KyrapT, 7-8000’, 5 VIII 1895, S. Korshinsky (LE); Kapa-KnprH3HH, ApcjiaH6o6cKHe ropbi, Bbirne HaMa3-Ta- 
rna, 23 VIII 1925, II. C. MaccareTOB (LE); CeMHpeueHCKaji o6ji., IlHmneKCKHH ye3A, nepeBan HeMaHAbi, 
22 VII, M. A. CnnpHAOHOB (LE); Kupnowi: OepraHCKHH xpe6eT, ymejibe YpyMdam, 1590 m, 41°13' c. m., 
73°26' b. a., 15 VII 2000, H. HjuiapHOHOBa (LE); KHprH3CKHH xpe6eT, boct. nacTb, ymejibe Ana-Apna, 
14 VIII 2000, H. HjuiapnoHOBa (LE); L. thyrsoidea (Ledeb.) DC.: Ka3axcTaH*. CeMHpeneHCKaa o6ji., Ko- 
najibCKHH ye3A, Me)KAy ct. KoiiaH-Ky3 h nepeBanoM AjiTbiH-3Mejib, 2 VII 1908, X®405, M. H. IlTamHn- 
khh (LE); TajiAbi-KypraHCKHH ye3A, pafloH MeacAy p- KapaTanoM h 03epaMH Yn-Kyjib, ropbi b hctokc Ka- 
paTana, io^khwh npHTOK p. Hh^h, 1750 m, 27 VII 1928, X® 1012, H. B. lllHnHHHCKHH (LE); IlaBJiOAap- 
cKaa o6ji., EanH-AyjibCKHH p-H, 03. flacacbiM-daH, 23 VII 1955, X® 1325, H. H. LjBejieB, A. B. KajniHHHa, 
3. B. KapaMbimeBa (LE); L. tianschanica C. Y. Yang et S. L. Keng: KHTan, Boct. TaHb-lIIaHb, ceB. ckjioh, 
OacceiiH p. MaHac, AOJiHHa p. YnaH-Ycy b BepxoBbax, b 5—7 km HHace nepeBana flaHy-fladaH, 23 VII 1957, 
X® 1048, A. A. lOHaTOB h Ap. (LE). 

Sect. Scapicaulis S. W. Liu: L. vellerea (Franch.) Hand.-Mazz.: China, Yunnan, Dali Xian, Diancang 
Shan mountain range, Xiaohuadianba in the vicinity of Huadianba medicinal herb farm, 3200 m., 25°53' N, 
100°0r E, 19 VII 1984, N 1159, B. Bartholomew, D. E. Boufford, H. W. Li (MHA); Szechuan, X 1955 (PE). 

Sect. Ligularia. Ser. Ligularia : L. arctica Pojark.: Pocchh, KaHHH, AOJiHHa p. CeBepHbiii Harren, non- 
Ma p. LUohhh, 1 IX 1945, MaTBeeB (LE); oKp. c. Eadbero no 6epery p. EaSHHCKoro, 2 IX 1927, IO. Uhh- 
3epjiHHr (LE); L. cyathiceps Hand.-Mazz.: China, Sichuan Prov., Muli, Forest Exped. (PE); L. hookeri 
(C. B. Clarke) Hand.-Mazz.: China, Shaanxi Prov., Mt. Taibaishan, N 1820, T. P. Wang (PE); L. lamarum 
(Diels) Chang: China, Xizang, Linzhi, N 75-1092, Qinghai-Xizang Exped. (PE); L. longipes Pojark.: AMyp- 
CKaa o6ji., OacceiiH p. 3en, Mapmpyr ot acTpoHOMnnecKoro nymcra npojiHBa Bo3ABH>KeHCKoro k 03. Toko 
ilKyTCKOH o6ji., 6eper 03. Okohoh, 1293 m, 12 VIII 1911, X® 479, H. npoxopoB, O. Ky3eHeBa (LE); nnKaH- 
CKoe onbiTHoe none, 3KcneAHUHJi H. H. npoxopoBa, 1916, K. H. YneJibHeK (LE); L. sibirica (L.) Cass.: ne- 
TepdyprcKaji rydepHHH, Thxbhhckhh ye3A, ct. nnKaneBO, no pyubio, BnaAaiomeMy b p. PflAaHb, 5 IX 1922, 
OeAHeHKO h Ap. (LE); Mongolia borealis, Changai, in littore australi lacus Ssargin-dalai, 121X 1877, 

G. N. Potanin (LE); XadapoBCKHH Kpan, BepxHe6ypeHHCKHH p-H, xp. flycce-AjiHHb, EypeHHCKHH 3anoBeA- 
hhk, b 2 km Bbirne CTpejiKH JleBOH Eypen h KypaiirarHbi, 850 m, 51°59' c. hi., 134°53' b. a., 10 VIII 1990, 
E. H. EopncoB (MW); Ser. Speciosae Pojark.: L. fargesii (Franch.) Diels: China, Shaanxi Prov., Lueyang 
Xian, N 5885, K. T. Fu (PE); L. fischeri (Ledeb.) Turcz.: Pocchh, CyxoTHHO, BepxHee TeueHHe AMypa, 
8 VIII 1891, C. Kopjkhhckhh (LE); CynaHCKaa AOJiHHa, b 2 km Bbmie no peKe ot MaKapoBCKoro xyTopa, 
13 IX 1927, X® 22, E. B. HwepcKaa (LE); KHTan, KyjiyH-6yHp-HOpCKa>i paBHHHa, p. flsraH-roji, 6 VIII 1899, 
noTaHHH, CojiAaTOB (LE); EoTaHHuecKHH caA EHH PAH, 8 IX 2000, H. WjuiapnoHOBa; L. intermedia Nakai: 
EoTaHHHecKHH caA EHH PAH, 2 X 2000, H. HjuiapHOHOBa; L. przewalskii (Maxim.) Diels: China occidenta¬ 
ls, terra Tangutorum (prov. Kansu), jugum S. a fl. Tetung declivitas australis, 16/28 VII 1872, N 302, Prze- 
walski (LE); China, Shanxi, 1955, N 2490, Huanghe Exped. (PE); EoTaHHHecKHH caA EHH PAH, 2 X 2000, 

H. HjuiapHOHOBa; L . splendens (Levi, et Vaniot) Nakai: npHMopcKHH Kpan, XacaHCKHH p-H, 3anoBeAHHK 
«KeApoBaH naAb», 8 X 1977, B. MaKapoB (MHA); Japonia, Nagasaki, Kundsho-Son, 26 IX/8 X 1863, Maxi- 
mowicz (LE); Corea, Quelpaert, in sylvis Hallaisan, 600 m, VIII 1909, N 998, Taquet (LE); L. stenocephala 
(Maxim.) Matsum. et Koidz.: Japonia, Nippon, Hakone, 1866, Tschonoski (LE); Nippon, Sendai, X 1903, 
N 5440, U. Faurie (LE); China, Shanxi Prov., Ningwu Xian, N 357, Shanxi Esped. (PE); Ser. Racemiferae 
(Pojark.) S. W. Liu: L. gnatsukupa Kitam.: China, Xizang, 25 IX 1953, N 6150 (HNWP); Xizang, Nan- 
mulin, 5000 m, 2 IX 1975, N 7464, Qinghai-Xizang Exped. (HNWP); L. jaluensis Korn.: flaji. Boctok, 
boct. 6eper YccypHHCKoro 3ajiHBa, Me>KAy neTpoBKOH h npOMbicjioBKOH, Jiyra p. nxHHraHa, 19 VIII 1913, 
X® 1041, B. KoMapoB (LE); L. kanaitzensis (Franch.) Hand.-Mazz.: China, Yunnan, Eryuan Xian, N 23323, 
R. C. Ching (PE); L. lankongensis (Franch.) Hand.-Mazz.: China, Yunnan, Li-Kiang Hsien, 2100 m, VI 1935, 
N 70475, C. W. Wang (PE); L. platiglossa (Franch.) Hand.-Mazz.: China, Yunnan, Mengze, grass mts. 6000’, 
N 10141, A. Henry (LE); Yunnan, Tali, 5 VII 1933, N 4420, Wang, Chen (PE); Hunan, 1 IX 1938, N 11753 
(PE); Yunnan, Y. Yan-shan, Shui-tou-dzai, 19 X 1939, N 84507, C. W. Wang (PE); Yunnan, Tchen-ngo, 


24 



1 X 1946, N 21451, Liou (PE); L. sagilta (Maxim.) Mattf.: MHP, xp. 3p3H-jia6a, ceB. MaicpocKJioH, npaBo- 
6epe>Kbe pynba EHTyrHHH-roji (OacceHH OHOHa), 30 VIII 1985, Ns? 923, P. B. KaMenHH (LE); China, Si- 
kan, Tehko-Hsien, Yu-lung, 15 IX 1951, N 13169, S. K. Hu (PE); L. tsangchanensis (Franch.) Hand.-Mazz.: 
Tibet, N 21112 (PE). Ser. Monocephalae (Nakai) Kitam.: L. jamesii (Hemsl.) Kom.: KHP, npoBHHUHH 
JTjiohhh, ye3,a OycyH, Me^y ,a. JIiou3flTaHU3bi h a- CbinHHU3e, 1400 m, 19 VII 1950, 1445, Liou 

Tchen-ngo, Chou Yi-Ciang (LE). 

Sect. Cyathocephalum (Nakai) Kitam.: L. schmidtii (Maxim.) Makino: MaHfljKypwi, BepxHee TeneHHe 
Jbiy, Bbime Ce-caH-no (HuHcaH), 19 VII 1897, B. KoMapoB (LE); boct. 6eper YccypniicKoro 3ajiHBa, .ziojih- 
Ha p. IlxHHraH, c. IleTpoBKa, 19 VIII 1913, Jfe 1040, B. JI. KoMapoB (LE). 

Sect. Senecillis (Gaertn.) Kitam.: L. alpigena Pojark.: Kupnona, UeHTpajibHbiH TaHb-lBaHb, aoJiHHa 
p. Apna, BbicoTa 2967 m, 40°46' c. hi., 74°51' b. ji., 17 VII 2000, H. HjuiapHOHOBa (LE); L. alpige¬ 
na XL heterophylla : Knpni3HH, xp. KyHreu, b 9 km k 3anaay ot noc. Ak-Tk)3, 2180m, 42°53'c. m., 
76°02' b. a., 26 VII 2000, H. WjuiapnoHOBa (LE); L. altaica DC.: UeHTp. Ajrrafi, aojiHHa HyjibiiiiMaHa, b 
10 km ot Jbyjiy, 5 VIII 1945, Ns 272, JI. TiojiHHa (LE); Boct. AjiTau, xp. Kypxype, 2000 m, hhhchhh Hew- 
6oKKOJib, 13 VIII 1976, A. TajiaHHH (LE); AjiTah, YcTb-KoKCHHCKHH p-H, KaTyHCKHH xpebeT, aojiHHa 
p. MynbTa, 50°04' c. m., 85°53' b. a., 22 VIII 1986, H. ApTeMOB, E. Ee3BHKOHHbix (NS); KaTyHCKHH xpe- 
6eT, BOCTOHHbiil MaKpocKJiOH MaccHBa UleKejiio, cpejmee TeneHHe p. flupeHTafi, 49°45' c. ui., 87° 10' b. a., 
12 VII 1995, 1549, P. B. KaMejiHH, A. H. IIlMaKOB h ,ap. (ALTB); L. carpatica (Schott, Nym. Kotschy) 

Pojark.: YKpaHHa, HBaHo-OpaHKOBCKaa o6ji., TjiyMancKHH p-H, c. )Ka6oKpyKH, 11 VII 1973, IO. P. UJe- 
jiar-CocoHKO, T. C. KyKOBHua (KW); Transsilvania boreali-orientalis, in declivibus graminosis, piceis spar- 
sis obsitis in alpe Corongis prope «Alt-Rodna, 1550—1700mt. s. m., flora exsiccata Austro-Hungarica 
(MW); Transsylvania, Rodna, V. Janka (PR); Slovakia, Dobsina, ad cacumen montis Radzim supra vicum 
Vysna Slana, 16 VIII 1958, N 289408, J. Sourek (PR); L. dictyoneura (Franch.) Hand.-Mazz.: China, Yun¬ 
nan, Lijiang, N 30713, 8 X 1939, Zh. G. Zhao (PE); L.faariei (Franch.) Koidz.: Japan, Honshu, Pref. Iwate: 
near the railway station of Rikuchu-nakano, Taneichi-cho, Kunoche-gun, 24 VII 1969, N 3071, H. Koyama 
(LE); L. glauca (L.) O. Hofifm.: ToMCKaa rybepHHJi, KaHHCK. OKp., c. KapraTCKaa /fybpaBa, 24 VIII 1 890, 
C. Kop>khhckhh (LE); EHHcencKaa rybepHHJi, MHHycHHCKHH ye3,a, 6eper p. Ytbi, 26 VI 1913, N°254, 

A. B. ABjieeB (LE); ToMCKan rybepHHH, Ky3HeiiKHH ye3,zi, Me5K,ny EopuoBon h Eopobjihhkoh, 21 VI 1915, 

n. H. KpbiJioB (LE); AjrraH, HapbiuicKHH p-H, npaBbifi 6eper p. KyMHp Bbime ycTba pynba Ochhobbih, 
50°56' c. m., 84° 16' b. a., 3 VIII 1995, 3256, P. B. KaMejiHH, A. H. IIlMaKOB h ,ap. (ALTB); AjiTaficKHH 

Kpaw, THTHpeuKHH xpebeT, OKp. a- TwrupeK, 17 VIII 2001, H. HjuiapHOHOBa (LE); L. heterophylla Rupr.: 
KnpnoHJi: OepraHCKHH xpebeT, ymejibe YpyMbam, 1590 m, 41°13' c. m., 73°26' b. a 15 VII 2000, H. Hji- 
jiapnoHOBa (LE); xp. KyHren, b 9km k BOCTOKy ot noc. Ak-tk>3, 2180 m, 42°53' c. m., 76°02' b. a., 
25 VII 2000, H. HjuiapHOHOBa (LE); Khpth3ckhh xpebeT, boct. nacTb, ymejibe Ajia-Apna, 14 VIII 2000, 
H. HjuiapHOHOBa (LE); L. liatroides (C. Winkl.) Hand.-Mazz.: China, Qinghai, 10 VIII 1977, N 2457 
(HNWP); L. macrophylla (Ledeb.) DC.: KaparaH^HHCKaH o6ji., Ka3axcKHH MejiKoconoHHHK, jihhhh tk. a. Ka- 
paraH^a—M ohhtm, b 12 km k lory ot ct. Eaccara, KOTJioBHHa b flOJiHHe p. Mohhtm, 29 VII 1955, JV® 136, 

B. TpyboB, H. JIiobapcKHH (LE); Ka3axcTaH, Tan^bi-KypraHCKaji o6ji., fljKyHrapcKHH AnaTay, CapKaHji- 
ckhh p-H, OKp. c. AMaHboKTep, 22 VII 1991, A. H. IIlMaKOB h ,ap. (ALTB); KnpnoHJi, boct. nacTb xp. Tep- 
CKeh-AjiaTay, ymejibe flaceTbi-Orys, BbicoTa 2600 m, 17 VIII2000, H. HjuiapHOHOBa (LE); KuTaii, 
TjiHb-UJaHb, 6jih3 nepeBajia, 31 VIII 1875, naceiiKHH (LE); Ad fl. Hi prope Kuldscha, 26 V 1877, A. Regel 
(LE); L. melanocephala (Franch.) Hand.-Mazz.: China, Yunnan, Deqin Xian, A-tun-tze, 2700 m, IX 1935, 
N 69925, C. W. Wang (PE); L. mongolica (Turcz.) DC.: China, prov. Chejluntzjanensis, Zizikir-Charbin, 
pag. Saltu, 16 IX 1958, N 78, E. M. Lavrenko, Czen Lin-tzy (LE); ibid., 15 IX 1958, N 50, E. M. Lavren- 
ko, Czen Lin-tzy (LE); L. pleurocaulis (Franch.) Hand.-Mazz.: China, Yunnan, Mu-li, 19 X 1937, N 14570, 
T. T. Yu (PE); L talassica Pojark.: xp. TajiaccKHH AjiaTay, 3anoBe,aHHK AKcy-^ebonibi, ymejibe p. Kiuh- 
KanH,abi, 12 VII 1950, N 2 4a, A. H. IJoapKOBa (LE); L. tangutorum Pojark.: China, Qinghai, 26 VIII 1970, 
N 1876 (HNWP); Kansu, Lianhua, N 31 (PE); L. virgaurea (Maxim.) Mattf.: China, Qinghai, Yushu Xian, 
between Shan-Baitang and Xia-Baitang, 32°48'13" N, 97°15'07" E, 4100 m, 5 VII 1995, N 27076, D. E. Bouf- 
ford, T. S. Ying (MIIA); Qinghai, Maqin Xian, 27 VIII 1980 (HNWP). 

Sect. Glossophyllum Pojark.: L. pavlovii (Lipsch.) Cretz.: Ka3axcTaH, TypxecTaHCKHH p-H, xp. Kapa- 
Tay, jieBbifi ckjioh ymejiba p. Kypnem, yponmue Kajib-caT-caw, 23 V 1935, Ns 123, T. B. TeKyTbeB (LE). 

Pa3BHTHe ceMflHOK H3yneHO y TMnoBoro BHjia pojta L. sibirica. MaTepwaji co6paH 
b AjiTaHCKOM Kpae (KpacHomeKHHCKHM p-H, OKpecTHocTH a. ^HHeTa, b 2 km BBepx 
no p. HHHeTKa, 19 VIII 2001, H. HjuiapHOHOBa) h 3a4>HKCHpoBaH b 70%-m othjiobom 
cnnpTe. 

CeMHHKH pa3MaHHBajiHCb b cMecH cimpTa, rjiHijepHHa h boaei (1:1:1). rionepeH- 
Hbie cpe3bi ceM^HOK noJiynajiH c noMomEio 3aMopa)KHBaK)mero MHKpoTOMa, OKpaniH- 
BajiH ca^jpaHHHOM h 3aKJiK)HaJiH b niHuepHH-)KeJiaTHH. Cpe3bi BbinoJiHeHbi b BepxHeii, 
cpeflHeH (b oOjiacTH ceMwojien) h mDKHeii nacTHx ccmhhok, b3^tbix H3 BHyTpeHHeH 
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h HapymiOH nacTefi kop3hhkh. CpaBHeHHe h onncaHHe npoBOAHJiH no cpe3aM b cpeA- 
Hen nacTH ccmhhkh, b3htoh H3 BHyTpeHHen nacra Kop3HHKH. PncymcH cAejiaHBi c no- 
moiubio pncoBajibHoro annapaTa PA-7, (J)OTorpa(jjHH — c noMombio uncjjpoBOH (Jjoto- 
KaMepbi Nikon COOLPIX 4500. Mop^ojiornK) hjioaob H3ynajiH noA 6HHOKyjinpHOH 
jiynon MBC-2, yjibTpacKyjibnTypy noBepxHocra — c noMonibio cKaimpyiomero ojickt- 
poHHoro MHKpocKona JSM-35C. OnncaHHH noBepxHOCTH BbinoJiHeHbi no (jjpanvieHTaM 
H3 cpe^HeH Hacra ccmhhkh. Ilpn onncaHnn aHaTOMnnecKoro CTpoeHHH n noBepxHOCTH 
ccmhhok ncnojiL30BajiH TepMHHOJiormo, npnBe^eHHyK) b paOoTax P. Lavialle (1912), 
B. T. AneKcaHApoBa, M. H. CaBneHKO (1951) n W. Barthlott (1981, 1984). 


Pe3yjibTaTbi HCCJieuoBaHHH 

Mop^ojiomHecKoe CTpoeHne ccmhhok 
bhaob p o a a Li gu I aria 

3pejibie ccmhhkh ot tcmho-kophhhcbbix ao cojiOMeHHO-HcejiTBix, y Oojibinen nacra 
BHAOB aHJIHHApHHeCKHe, OT BepiHHHBI AO HHHCHCH TpeTH paBHOyTOJIIUeHHBie HJIH CJierKa 
cy)KeHHbie b BepxHen nacra, c yceneHHOH BepxyuiKon n KOHycoBHAHO 3aocTpeHHBiM 
OCHOBaHHeM. y HeKOTOpbIX BHAOB CCMHHKH KJIHHOBHAHbie HJIH n04TH KJIHHOBHAHbie, 
HHOTAa non™ BepeTeHOBHAHbie. KJIHHOBHAHbie ccmhhkh name BCTpenaiOTCH y bhaob 
ceKAHH Senecillis , pence b cckuhhx Corymbosae h Ligularia. Ccmhhkh BepeTeHOBHA- 
hoh (jjopMBi o6Hapy)KeHbi tojibko b cepHH Speciosae ceKUHH Ligularia. Ccmhhkh hmciot 
5 — 10 (11) npoAOJibHbix pe6ep, pe3KO BbipanceHHbix y ueHTpajiBHBix ccmhhok h 6ojiee 
crJianceHHBix y KpaeBBix. KpaeBbie ccmhhkh CJierKa H3omyTbi. Pa3Mepw ccmhhok BapbH- 
pyiOT ot 3 ao 16 mm aji. h ot 0.6 ao 3 mm ninp. B cepHH Calthifoliae ceKUHH Corymbosae 
ccmhhkh caMbie KpynHbie b poAe Ligularia. 

B OTJiHHHe ot Apyrnx poaob TpnObi ccmhhkh bhaob Ligularia BcerAa rojibie. OAHaxo 
b JiHTepaType mbi BCTperaJiH yKa3aHHe Ha HajiH4He onymeHHH y ccmhhok b 3tom poAe. 
Bha L. xinjiangensis 6biji onncaH Ha ocHOBaHHH KpacHOBaTOH OKpacKH nacTen pacTeHHH 
h onymeHHbix ccmhhok (Yang, Keng, 1995), OAHano Ha pncymce npn nepBOonncaHHH 
onymeHHe ccmhhkh He noKa3aHO. IIocKOJiBKy mbi He cnmaeM npncyTCTBHe aHTounaHo- 
boh OKpacKH AHarHocranecKHM npH3HaKOM, a HaJiHHHe onymeHHH njiOAa CTaBHM noA 
COMHeHHe, AaHHBIH BHA 6bIJI OTHeceH HBMH B CHHOHHMBI (HjIJiapHOHOBa, 2006). 

y mhothx bhaob Ligularia ccmhhkh hmciot xoporno pa3BHTBin nannyc H3 ajihhhbix 
meTHHOK, pacnojiaraiomHXCH b 2—3 pHAa, tojibko y L. mongolica nannyc 3—4-pnA- 
hbih. y bhaob L. carpatica h L. glauca (ceKUHH Senecillis) nannyc oneHb kopotkhh h co- 
ctoht H3 1 — 2 paaob meraHOK. B JiHTepaType (Kitagawa, 1941, 1947) ecTB cbcaohhh 
o nojiHOM OTcyTCTBHH nannyca y L. biceps Kitag. U,bct h AJiHHa nannyca hmciot AHarHO- 
CTHnecKoe 3HaHeHHe Ha bhaobom h cckuhohhom ypoBHHX. 

Hnnce npHBeAeHa xapaKTepncraKa Mop(jjoJiorH4ecKoro CTpoeHHH ccmhhok H3yneH- 
HBIX TaKCOHOB (Ta6ji. 1). 

B ceKUHH Corymbosae no UBeTy nannyca bbiacjihctch cepHH Calthifoliae. Ccmhhkh 

BHAOB 3 TOH CepHH o 6 jiaAaiOT HpKHM pbDKHM HJIH 6 ypOBaTBIM nannyCOM. y H 3 y 4 eHHBIX 
bhaob cepHH Retusae h Lapathifoliae oh 6 oJiee cbctjibih — pbinceBaTBiH, ncejiTOBaTBiH 
HJIH 6 eJIBIH. 

CeKUHH Stenostegia OAHopoAHa no Mop(J)OJiorH4ecKHM npH3HaKaM ccmhhok. y Bcex 
bhaob ceKUHH ccmhhkh uHJiHHApH4ecKHe, CBeTJiooKpaineHHBie, nannyc 6ejibiH, co cjier- 
Ka HcejiTOBaTbiM orreHKOM, tojibko y L. rumicifolia — c 6ypoBaTBiM ottchkom. 

B ceKUHH Ligularia no (jjopMe ccmhhok bbiacjihctch cepHH Speciosae. Ccmhhkh 
npeACTaBHTejieH 3 toh cepnn chjibho cynceHHbie b hhhchch h BepxHeH nacra h hmciot Be- 
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TABJ1HUA 1 

Mopct>o;iorMMecKHe npn3HaKH ccmahok HCCjie^OBaHHbix TaKCOHOB po;ia Ligularia 
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TAEJ1HUA 1 ( npodoAMeiiue) 
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peTeHOBHAHyio (})opMy. Y L. stenocephala ccmhhkh b BepxHen nacra cyaceHHbie 6ojiee 
pe3KO, 4eM B HHHCHCH, H HanGoJIBHiaH IIIHpHHa HaXOAHTCH B BepxHeH TpeTH CeMHHKH. 

He BKJnoneHHbiH b Harne nccjieuoBaHHe, L. sachalinensis Nakai, Taoce HMeeT uh- 
^HHAP H4ecKH “ Be P eTeH0BH AHbie ccmhhkh (IloHpKOBa, 1961). riannyc npKHH, pbDKeBa- 
tuh, KpacHOBaTbiH hjih cjienca (jiHOJieTOBbiH. Bhubi upyrnx cepHH otoh cckuhh hmciot 
UHJiHHApHnecKHe hjih UHJiHHflpHHecKH-KJiHHOBHflHbie (L. platiglossa , L. tsangchanen - 
sis) ceMHHKH c pbDKeBaTbiM, 6cjibim hjih )KeJiTOBaTbiM nannycoM. 

Y 6oJibiiiHHCTBa bhuob cckuhh Senecillis ccmhhkh cBeTJio-KopHHHeBbie, y L. dictyo- 
neura , L . fauriei, L. mongolica h L. pleurocaulis — 6oJiee TeMHbie. OopMa uhjihhu- 
pHnecKafl hjih uHJiHH^pHHecKH-KjiHHOBHAHaH. Ilannyc SejibiH hjih cjierica >KejiTOBaTbiH, 
ho y L. dictyoneura , L. fauriei , L. melanocephala h L. mongolica — pbDKeBaTbiH. 

YjibTpacKyjibnTypa noBepxHOCTH njiouoB 

ripH3HaKH CKyjibnTypbi noBepxHocra ccmahok hmciot Ba>KHoe UHarHOCTHnecKoe 
3HaneHHe (Barthlott, 1981, 1984). OcHOBHbiM npH3HaKOM nepBHHHOH CKyjibmypbi no- 
BepxHOcra HBJineTCH 4 )0 P Ma KJieTOK 3K30KapnHH. Y bh^ob poua Ligularia kjictkh 3K30- 
KapnHH npoAOJiroBaTbie, BbroiHyTbi buojib och ccmahkh, uJiHHa kjictok Bcerua b He- 
CKOJibKO pa3 npeBbimaeT hx uiHpHHy (Ta6ji. 1). Hapymiaa nepHKJiHHajibHan CTeHKa 
BorayTa, aHTHKJiHHajibHbie ctchkh y Bcex HccJieuoBaHHBix bhuob BbiCTynaiOT Ha no- 
BepXHOCTH CeMHHKH. Pa3MepbI KJieTOK 3K30KapnHH 3aBHCHT OT pa3MepOB H (jlOpMbl ce- 
mhhkh. B Tex cjiynanx, Korua ceMHHKa HMeeT KJiHHOBHUHyio (JiopMy, t. e. 6ojiee KopoT- 
Kan h uinpoKafl, kjictkh 3K30KapnHH TaioKe Kopone h uinpe, hqm y uhjihhuphhcckhx 
CeMHHOK. y 6oJIbHIHHCTBa BHflOB nOBepXHOCTb ccmhhok ceT4aTO-6opo3U4aTafl, a B CJiy- 
na hx, Kor^a UJiHHa kjictok onHuepMbi npeBbimaeT mnpHHy tojibko b 2 — 3 pa3a, noBepx- 
HOCTb yAJiHHeHHO-HHeHCTan. 

y npe^CTaBHTeJieH cckuhh Corymbosae, HMeiomHX KpynHbie ccmahkh (Bee bhubi ce¬ 
pHH Calthifoliae h bhubi L. achyrotricha , L. xanthotricha H3 cepHH Retusae ), kjictkh 
3K30KapnHH TaioKe KpynHbie. B cckuhh Stenostegia noBepxHOCTb ccmahok ceTnaTO-6o- 
po3U4aTaa (Ta6ji. I, 7, 2), pa3Mepbi kjictok 3K30Kapnnn BapbHpyiOT b He6oJibniHX npe- 
uejiax. npeucTaBHTeJib cckuhh Scapicaulis — L. vellerea — HMeeT yuJiHHeHHO-flne- 
HCTyio noBepxHOCTb ccmhhkh c 6ojiee kopotkhmh h mnpoKHMH KJieTKaMH. B ranoBOH 
ceKUHH Ligularia bbiucjihiotch 2 BH.ua — L. platiglossa h L. tsangchanensis (cepHH Ra- 
cemiferae) (Ta6ji. I, 3), kjictkh 3K30KapnHH KOTopbix 6oJiee KopOTKHe h mnpoKHe no 
CpaBHeHHK) C UpyrHMH H3yneHHbIMH BHUaMH 3TOH ceKUHH. EUHHCTBeHHBIH H3y4eHHBIH 
bhu ceKUHH Cyathocephalum — L. schmidtii — HMeeT othochtcjibho KpynHbie kjictkh 
3K30KapnHH. ripeucTaBHTeJiH ceKUHH Senecillis pa3JiH4aiOTCH no pa3MepaM kjictok 3K30- 
KapmiH. HeKOTopbie bhubi hmciot yuJiHHeHHO-HHeHCTyio noBepxHOCTb ccmhhok c 6o- 
Jiee KOpOTKHMH H mHpOKHMH KJieTKaMH (Ta6jl. I, 4 ), noBepxHOCTb UpyrHX H3yHeHHbIX 
bhuob ceTHaTO-6opo3U4aTaH, KJieTKH 3K30KapnHH 6oJiee UJiHHHbie h y3KHe. ripeucTa- 
BHTejib ceKUHH Glossophyllum — L. pavlovii — HMeeT ceTHaTO-6opo3U4aTyio noBepx- 

HOCTb. 

BTopHHHan CKyjibnTypa noBepxHocra ccmhhok o6pa30BaHa pejibe(j)OM HapyacHOH 
nepHKJiHHajiBHOH ctchkh KJieTKH 3K30KapnHH. y bhuob Ligularia noBepxHOCTb rjia^Kan 
(Ta6ji. I, 5), HeMHoro npouoJiBHO m opiuHHHCTan (bcjicuctbhc ycbixaHHH ccmhhkh) hjih 
npouojibHO CKJiaAHaTan (Ha nonepenHOM cpe3e 3y6naTaH) (Ta6ji. I, 6). HHorua mo>kho 
H a6jnouaTb nonepenHbie cKJiauKH h 6opo3UBi, Beponrao, H3-3a HeuocTaTOHHOH 3pejiocTH 
B3HTbIX UJIH aHaJIH3a nJIOUOB. 
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Pa3BHTHe ceMAHKH Ligularia sibirica 

CTpoeHHe h pa3BHTHe 3aBH3H h miofla L. sibirica thiihhho ceMencTBa cjio>kho- 
UBerabix. 

riepeA oruioAOTBopeHHeM Ha nonepenHOM cpe3e ctchkh 3aBH3H HaOnioflaioTCfl 2 30- 
hh: HapyxcHaa h BHyTpeHHHfl. Hapy>KHafl 30Ha coctoht H3 KpynHbix kjictok snnflepMbi 
C CHJIbHO yTOJimeHHOH HapyXCHOH nepHKJIMHaJIbHOH CTeHKOH. IlOfl 3IlHAepMOH HaXOAHT- 
ch 2 — 3 pflfla KJieTOK napeHXHMbi; b MecTax npoxo>KfleHHfl cocyflHCTbix nynKOB toji- 
mHHa napeHXHMbi flocraraeT 10 pa/jOB kjictok. Hafl npoBOflflmHM nynKOM pacnojio>KeH 
ceKpeTopHbiii KaHaji, 0Kpy>KeHHbiH TaHreHTajibHo BbiTHHyraMH KJieTKaMH (Ta6ji. II, 7). 
BHyTpeHHjni 30Ha ctchkh 3aBH3H L. sibirica , KaK y Bcex cjio>KHOUBeTHbix, HanHHaeT paHO 
ocji H3HHTBCh (AneKcaHapoB, CaBHeHKO, 1951). Bcjie^cTBHe 3Toro npouecca k MOMeHTy 
onjiOAOTBopeHHH bo BHyTpenHeii nacTH ctchkh 3aBH3H boshhkbiot KpynHbie B03flyniHbie 
nOJIOCTH. B 3TOH HaCTH CTCHKH 3BBH3H HaXOflflTCJI 2 TJDKB npOBO^HHKOBOH TKBHH, npH- 
MbiKaiomne k 3nH,zjepMe HHTeryMeHTa. 

Ilpouecc OCJIH3HCHHH npOHCXOflHT He TOJIbKO B CTCHKC 3BBH3H, HO H BO BHyTpeHHHX 
cjiohx HHTeryMeHTa, b kotopom TaK)Ke HaOnioflaioTCfl 2 30Hbi: Hapy)KHan h BHyTpeHHjra. 
Hapy)KHaH 30Ha coctoht H3 6—10 paflOB kjictok, bhchihhh pjm o6pa30BaH othochtcjib- 
HO KpynHblMH KJieTKaMH 3nH,aepMbI, nOKpbITbIMH KyTHKyjIOH. B KJieTKaX Hapy>KHOH 30- 
Hbi HHTeryMeHTa npHcyTCTByiOT KpHCTajmbi OKcajiaTa KaJibuim b BH/je npH3M pa3JiHHHOH 
(jjopMbi, Hepe^KO BCTpenaiOTCH flpy3bi (Ta6ji. II, 2). B HapyacHOH 30He pacnoJio>KeH npo- 
BO/iHmHH nynoK ceMjnanaTKa. BHyTpeHHjra 30Ha coctoht H3 6 —9 p*moB kjictok, Haxo- 

AflllJHXCfl B COCTOJIHHH oOjIHTepaiJHH. 

BHyTpeHHJDi onn^epMa HHTeryMeHTa Ha cpe3e b cpe^HeH nacra 3aBH3H npeflCTaBJie- 
Ha oothm p^OM KJieTOK HHTeryMeHTaJibHoro TaneTyMa OKpyrjion (jjopMbi hjih cjierKa 
BbiTHHyTbix b pa^najibHOM HanpaBJieHHH. 

Ilocjie onjio^OTBopeHHJi b ctchkc 3 aBH 3 H HanHHaeTcn yTOJimeHHe oOojiohck kjictok, 
pacnoJio)KeHHbix no a Hapy>KHOH snn^epMOH, a bo BHyTpeHHeH 30He npoflOJDKaeTCJi 06 - 
jiHTepai^HH KJieTOK (Ta 6 ji. II, 5). Taoce nponcxo^HT oOjiHTepaijHa OojibineH nacra HHTe¬ 
ryMeHTa. KpHCTajuibi OKcajiaTa KajibijHH pacTBopmoTca. 

KO BpeMeHH C03peBaHHH nJIO^a H3 Hapy)KHOH 30HbI CTCHKH 3aBH3H (JjopMHpyeTCH 
3K30KapnHH, COCTOJimHH H3 OflHOTO pflfla KJieTOK 3nHflepMbI, H Me30KapnHH, BKJIIOHaK)- 
miiH b ce6a MexaHHHecKyio tkbhb, ceKpeTopHbie KaHajibi h octbtkh npoBOflflmnx nyn- 
KOB. BHyTpeHHHH 30Ha CTCHKH 3aBfl3H (OH^OKapnHH) nOHTH nOJIHOCTbK) pa3pymeHa, 
Ha ee MecTe ocTaioTca jihhib B03,qymHbie nojiocTH h cnmocHyrae KJieTOHHbie ctchkh. 
KaeTKH o6enx 30H HHTeryMeHTa oOjiHTepnpyiOTCfl, 3a HCKjnoneHHeM oflHoro Hapy>KHO- 
ro cjioh, 3K30TecTbi, KOTopan nacTO coxpaiweTCfl b 3pejion ceM^HKe. 

AHaTOMHnecKoe CTpoeHHe 
ceMSHOK bhaob pofla Ligularia 

CeMHHKH bh^ob po,zja Ligularia na nonepenHOM cpe3e hmciot xoporno pa3BHTbifr ne- 
pHKapnHH, COCTOJimHH H3 3K30KapnHH, Me30KapnHH H nOHTH nOJIHOCTbK) oOjiHTepnpo- 
BaHHoro 3HAOKapnHH. 3K30Kapnnn npe^CTaBJieH ojihhm cnoeM oObimho KpynHbix Kjie- 

TOK, aHTHKJIHHaJIbHbie CTeHKH KOTOpbIX TOHKHe (1-3 MKM), 3 . Hapy>KHaH nepHKJIHHaJIb- 

Ha h CTeHKa Bcer^a 6ojiee hjih MeHee yTOJiineHHaH, cHapyxcn rjia^Kan hjih c 3y6nHKaMH 
(Ha nonepenHOM cpe3e). Y HeKOTopbix bh^ob yrojimeiiHe 3 toh ctchkh oneHb cnjibHoe 
(ao 20 mkm). HHor^a mo>kho BCTpeTHTb yTBep^^eHHe, hto Bee ctchkh 3K30KapnHH toh- 
KHe h noKpbiTbi oneHb tojictbim cnoeM KyTHKyjibi (XaHA^H, MxHTapnH, 1977). O^Ha- 
ko nocjie TmaTejibHoro H3yneHHH Mbi npHinjin k BbiBOfly, hto oto yTOJimeHHe hmchho 
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K cm. M. MnjiapuoHoeou, c. 31 


Ta6jimja I. CKyjitrnypa noBepxHocra ccmhhkh bh,ziob po,zia Ligularia. 

L. narynensis, 2 — L. thyrsoidea, 3 — L. tsangchanensis, 4 — L. carpatica, 5 — L. robusta, 6 — L. macrophylla. 
MacniTaSHbie jihhchkh, mkm: 1—4 — 100, 5—6 — 10. 



































Kc. 32 



H C 3 


ec 3 


H3U 


H C 3 

6 C 3 

H 3 U^ 


Ta6jimia II. 

CTpoeHHe 3aB«3H h HHTeryMeHTa y Ligularia sibirica (/— 3). 1 — cTemca 3aBH3H h HHTeryMeHT nepe/i oiuioaoTBOpe- 
HueM, 2 — KpHCTajiJibi b KJieTKax HapyxcHOH 30Hbi HHTeryMeHTa, 3 — CTeHKa 33BH3H h HHTeryMeHT nocjie oruio/iOTBO 
peHHH. OparMeHT nonepenHoro cpe3a 3penoH ccmhhkh L . karataviensis ( 4 ). e c 3 — BHyrpeHHflfl 30Ha ctchkh 3aBH3H, 
xp — KpHCTajiJibi, h 3 u — HapyjKHaa 30Ha HHTeryMeHTa, w c 3 — HapyjKHaa 30Ha ctchkh 3BBH3H, n n — npoBO/umjHH 
nynoK, ck — ceKpeTopHbiH KaHaji. MacuiTaSHbie jihhchkh, mkm: 1 , 3,4 — 50; 2 — 20. 



H apy>KHOH nepHKJiHHajibHOH ctchkh mieTOK 3npi ( n 1 epMbi, a KyTHKyna oneHb TOHKan. IIo- 
#o6Hoe yTOJimeHiie, a TaKAce 3y6naTOCTb noBepxHocTH kjictok 3K30KapnHH oTMenaAHCb 
B HeKOTopwx cckuhhx poAa Senecio (KoHenHan, 1981). 

Me30KapnHH coctoht H3 bojiokoh CKJiepeHXHMbi, KOTopan pacnoAOAceHa OTAeAbHbi- 
mh TH>xaMH, pa3,aejieHHbiMn napeHXHMOH, hjih o6pa3yeT e^HHoe koabuo H3 1 — 4 phaob 
KJieTOK, B03HHKaK)mee BCACACTBHe CAHHHHH THACeH Ha npOTHACCHHH CeMHHKH OT OCHOBa- 
hhh k BepxyniKe. B ocHOBaHHH ccmhhkh nonra y Bcex bhaob xoporno 3aMeTHO o6oco6- 
jieHHe CKJiepeHXHMbi b OTAeAbHbie tjdkh. IIo mhchhio HeKOTopbix aBTopoB, cnJiomHoe 
KOJIbUO CKJiepeHXHMbi BTOpHHHO H B03HHKaJ10 napaJIJieJlbHO B pa3HbIX poAax Tpn6bl 

(Eohko, 1978; KoHenHan, 1981). 

C BHyTpeHHen CTopoHbi KaACAoro MexaHHnecKoro THAca pacnoAOAceHbi ocTaTKH npo- 
BOA^mero nynxa. Hhcjio nynKOB b ceMHHKe BapbHpyeT b npe^ejiax He tojibko oahoto 
BHAa, ho Aa>Ke b oahoh Kop3HHKe. Hame Bcero y bhaob poAa Ligularia BCTpenaeTCH 
5 —6 npoBOAflmHx nynKOB, HHorAa hx hhcjio 7 — 8, oneHb peAKO 9 —10. IIpeACTaBHTeAH 
ceKUHH Glossophyllum, Coiymbosae (cepHH Calthifoliae h Monocephalae ) h Ligularia 
(cepufl Speciosae ), a TaKA<e 2 BHAa cckuhh Senecillis — L.fauriei h L. mongolica — HMe- 
K)T OKOAO 10 npOBOAHlAHX nyHKOB. 

B npeAenax 6 ceKUHH poAa oOHapyAceHbi ceKpeTopHbie KaHaAbi, HaxoAHiUHecH b Me- 
xaHHnecKOM THAce HaA npoBOAfliAHM nynKOM. OAHaxo OoAbinaH nacTb H3yneHHbix bhaob 
KaHajioB He HMeeT. Y bhaob c hhcaom npoBOAALUHX nynKOB nepHKapnHH paBHbiM 10 ceK- 
peTopHbie KaHajibi npHcyTCTByiOT BcerAa. B oahhx cjiynanx KaHajibi oneHb KpynHbie, 
BbiAeJunomHecfl b BHAe pe6ep h HaxoA^mHecn cpa3y noA 3K30KapnneM, b Apyrnx — 
MejiKHe, norpy)KeHHbie b cKjiepeHXHMHyio TKaHb. HHorAa HaA oahhm npoBOAfliUHM nyn- 
kom ObiBaeT 2 ceKpeTopHbix KaHajia (L.fauriei, L. karataviensis — Ta6ji. II, 4). 

CeMeHHan KOAcypa chjibho oOjiHTepnpoBaHa, pa3JiHHHMbi tojibko kjictkh 3K30Tec- 
tbi, noKpbiTbie tohkhm cJioeM KyTHKynbi. 3HA0cnepM y Bcex H3yneHHbix bhaob poAa co¬ 
ctoht H3 2 cjioeB KJieTOK. B ceMHAOJHix 3apoAbima hmciotch ceKpeTopHbie KaHajibi. 

XapaKTepncTHKa aHaTOMHnecKoro CTpoeHHH ccmhhok HccJieAOBaHHbix TaKCOHOB 
npeACTaBJieHa b Ta6A. 2. 

Y Bcex H3yneHHbix npeACTaBHTeneH cckuhh Coiymbosae Hapymibie nepHKAHHajib- 
Hbie CTeHKH KJieTOK 3K30KapnHH OTHOCHTeJIbHO CJia6o yTOJimeHbl, KpOMe HeKOTOpbIX BH¬ 
AOB cepHH Lapathifoliae. OAHaxo no ApyrHM npH3HaxaM CTpoeHHH ccmhhok b 3toh ceK¬ 
UHH BbiAejineTCH cepHH Calthifoliae. Y Bcex HCCAeAOBaHHbix bhaob cepHH Calthifoliae 
oObihho 10 npoBOA^niHx nynKOB (HHorAa 7—9) (pnc. 1, 1 , 2 ) h KpynHbie ceKpeTopHbie 
KaHajibi, pa3AeAHiomHe CKJiepeHXHMHbie thach Ha ABe nacra (pnc. 2, 7). Hhcjio KaHaAOB 
oObiHHO cooTBeTCTByeT HHCjiy npoBOAAmHx nynKOB. B cepHHX Retusae h Lapathifoliae 
HHCJIO npOBOAHIUHX nyHKOB oObIHHO 5, KaHajibi npHCyTCTByiOT TOAbKO y HeKOTopbix BH¬ 
AOB. y L. retusa ceKpeTopHbie KaHajibi hmciotch HaA bccmh npoBOAAiUHMH nynxaMH, 
y L. myriocephala — toabko HaA HeKOTopbiMH. 

CeKUHH Stenostegia OAHOpOAHa no npH3HaKaM aHaTOMHHecKoro CTpoeHHH ccmhhok. 
y Bcex BHAOB ceKUHH KAeTKH 3K30KapnHH C AOBOABHO CHAbHO yTOAIUCHHOH HapyAC- 
HOH nepHKAHHaABHOH CTCHKOH C TABAKOH nOBepXHOCTBK). MexaHHHeCKaH TKaHb xopo- 
ino pa3BHTa h y mhothx bhaob coctoht H3 OTAejibHbix thacch (HanpHMep, L. narynen- 
sis — pnc. 2, 2). Hhcao npoBOAAiUHx nynKOB 5— 6 (pnc. 1, 3 — 6), oneHb peAKO ao 7 — 8, 
toabko y L. rumicifolia o6HapyA<eHO 9 npoBOAHiunx nyHKOB. CeKpeTopHbie KaHaAbi ot- 
cyTCTByiOT y Bcex bhaob, KpoMe L. karataviensis h L. songarica, y KOTopbix oOHapy- 
AceHbi HeOoAbHiHe KaHaAbi HaA hckotopbimh npoBOAAiUHMH nynKaMH. y L. karatavien¬ 
sis hhcao KaHaAOB b ceMHHKe BapbHpyeT b npeAeAax Kop3HHKH ot 1 ao 4, b HeKOTopbix 
ceMHHKax ohh MoryT OTcyTCTBOBaTb. y L. songarica 3 —6 KaHaAOB b kbacaoh ce¬ 
MHHKe. 


2 BoTaHHHecKHH xypHaji, N° 1 , 2008 r. 
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Phc. 1. CxeMbi nonepenHbix cpe30B ccmjihok bhjiob pojia Ligularia. 

I — L. calthifolia, 2 — L. clentata, 3 — L. karataviensis, 4 — L. robusta, 5 — L. thomsonii, 6 — L. songahca , 7 — L. sa- 
gilta, 8 — L. glauca. c k — ceKpeTopHbiH KaHan, ctci — cKJiepeHXHMa, m — Tecra, on — amijaepMa. 


y HccJieAOBaHHbix bhaob ceKijHH Ligularia othochtcjibho TOHKaa HapyacHaa nepn- 
KjiHHaubHaH CTeHKa kjictok 3K30KapnHH KpoMe 2 BHflOB L. gnatsukupa h L. jaluensis. 
MexaHHHecKaa TKaHL y bhaob ceicuHH pa3BHTa aobojibho cjia6o. no xapaicrepy pacno- 
jioaceHHH cKJiepeHXHMbi (oTAeJibHbiMH TaacaMH) oflHopoflHa TOJiLKO cepHa Speciosae. 
no 4HCJiy npoBOflamHX ny4K0B h ceicpeTopHbix KaHanoB BbmeJiaiOTca cepHH Speciosae 
h Monocephalae. B othx cepnax y Bcex H3y4eHHbix bhaob o6h4ho okojio 10 npoBOfla- 
mnx ny4K0B h ceKpeTopHbix KaHanoB. B cepnax Ligularia h Racemiferae 4hcjio npoBO- 
flamnx ny4K0B o6bi4Ho 5 —6, peace — #0 7 — 8, ceicpeTopHbie xaHajibi HMeiOTca TOJibKO 
y HexoTopbix bhaob: b cepHH Ligularia — y L. sibirica s. 1. h L. hookeri , b cepHH Racemi¬ 
ferae — y L. gnatsukupa , L. kanaitzensis h L. sagitta (pnc. 1 , 7). Hhcjio ceicpeTopHbix xa- 
HaJIOB 06bI4H0 COOTBeTCTByeT 4HCJiy npOBOAHIUHX ny4K0B. 

CeMHHKH BHflOB cexijHH Senecillis xapaxTepH3yiOTca 3y64aTOH noBepxHOCTbio KJie- 
tok 3K30KapnHH, TOJibKO y 2 H3y4eHHbix bh^ob — L. dictyoneura h L. pleurocaulis — 
noBepxHOCTb mazucaa, y L. mongolica — cjienca 3y64aTaa. TojiujHHa HapyacHOH nepn- 
KJIHHajlbHOH CTeHKH BapbHpyeT. n04TH y Bcex BHAOB TH>KH MexaHH4eCK0H TKaHH CJIHB- 
mneca hjih no4TH cjiHBiimeca b eAHHoe kojibuo (pnc. 1, 8) tojiluhhoh b 1—3 p*ma xjie- 
tok (pnc. 2, 4), y^Byx 6 jih3khx bhaob— L. glauca (pnc. 2,5)uL. carpatica — cjioh Me- 


37 


Phc. 2. OparMeHTti nonepeHHtix cpe30B ccmahkh bhaob po,aa Ligularia. 

1 — L. hodgsonii, 2 — L. narynensis, 3 — L. schmidlii, 4 — L.. alpigena, 5 — L. glauca. k — KyraKyaa, M3 — Me30Kap- 
nwM, c k — ceKpeTopHbiH Kanaji, ckji — CKJiepeHXHMa, m — TecTa, a — 3H,aocnepM, 3K3 — 3K30KapnHH, 3H — 3HaoKapnnH. 

MacuiTaCHaa jiHHeHKa — 50 mkm. 


xaHHHecKoii TKaHH 6ojiee tojictbih — 3 —4 p*ma. Tojibko y L. mongolica , L. tangutorum 
h L. virgaurea tjdkh pacnonaraiOTCfl OT£ejibHO. Hhcjio npoBO^mHX nyHKOB o6bihho 
paBHO 5—6, peace — #o 8. V Lfauriei u L. mongolica hhcjio npoBOOTmHX nynicoB oko- 
jio 10. CeicpeTopHbie KaHajibi npHcyTCTByiOT tojibko y 4 H3yHeHHbix bh#ob. Y L. fau- 
riei , L. mongolica u L. virgaurea ohh pacnojioaceHbLHa# Kaac^biM npoBO^mHM nynicoM, 
y L. liatroides — TOJibKO Ha r 2 — 3. ITo HajiHHHio ceicpeTopHbix KaHanoB h tojhumhc 
HapyHCHOH CTeHKH KJieTOK 3K30KapnH5 OKa3aJIHCb pa3J!HHHMbI OHeHb 6jlH3KHe BH£bI 
L. tangutorum u L. virgaurea. 

npe^CTaBHTejib ceicuHH Cyathocephalum — L. schmidtii — no npH3HaicaM aHaTOMH- 
necKoro CTpoeHHH ccmhhok 6jih3ok BH^aM ceKUiHH Senecillis (pnc. 2, 3). 



06 cy 2 K,zjeHHe 


KOMIIJieKC MOp(|)OJIOrHHeCKHX H aHaTOMHHeCKHX npH3HaKOB CeMHHOK B OCHOBHOM 
noATBepngjaeT BHyTpnpo/joBoe pa3/i;ejieHHe po^a Ligularia. 

Harne HCCJie/i;oBaHHe noKa3ajio Heo.aHopo.aHOCTb ceKijHH Corymbosae. npe^cTaBH- 
xejiH cepHH Calthifoliae chjibho OTJinnaiOTcn no MoptjjojiorHHecKHM n aHaTOMHHecKHM 
npH3HaicaM ot bhaob Apyrax cepnn. CeMnHKH bh^ob cepnn Calthifoliae KpynHbie c pbi- 
>KHM, OypoBaTo-pbDKHM hjih KpacHOBaTo-pbDKHM nannycoM, MexaHHHecKan TKaHb b ne- 
pHKapnnn oraocHTejibHO cjia6o pa3BHTa, hhcjio npoBO£nmHx nyHKOB oObihho 10. B ne- 
pHKapnnn Bcex bhaob /jaHHon cepnn oOHapynceHbi KpynHbie ceKpeTopHbie KaHajibi, 
cooTBeTCTByioimne HHCJiy npoBOAnmnx nyHKOB. Bn^bi cepnn Retusae n Lapathifoliae 
HMeiOT 6onee Mejixne ceMnHKH c OejibiM njin pbinceBaTbiM nannycoM n HeMHoro 60- 
jiee pa3BnTon MexaHHHecKon TKaHbK) nepHKapnnn. Hhcjio npoBO^iunx nyHKOB oObihho 
5— 6, ceKpeTopHbie KaHajibi OTcyTCTByiOT y OojibinnHCTBa H3yneHHbix bhaob. Bhabi ce¬ 
pnn Calthifoliae BbmejiniOTcn TaKnce no (jjopMe couBeran, KOTopoe npe^CTaBJineT co6on 
mnTOK Kop3nHOK njin mnpoKyio khctb n3 KpynHbix MHoroijBeTKOBbix Kop3nHOK, Tor.ua 
KaK Bn^bi cepnn Retusae n Lapathifoliae nMeiOT 6ojiee Mejixne Kop3nHKn, y MHornx bh- 
#ob MHoronncjieHHbie, coOpaHHbie b mnTOK. 

Harne nccjie#OBaHne noKa3ajio, hto ceKunn Stenostegia e£HHOo6pa3Ha no npn3Ha- 
KaM CTpoeHHn ceMnHOK. Y Bcex bhaob ceMnHKH unjinH^pHnecKne, cpe^Hero pa3Mepa n 
CBeTJion OKpacxn. nannyc Oejibin nun c cnenca ncejiTOBaTbiM ottchkom. Kjictkh 3K30- 
Kapnnn c cnJibHO yrojimeHHon HapyncHoii nepnKJiHHajibHOH ctchkoh c rjia,mcon noBepx- 
HOCTbK). CKJiepeHxnMa nepnKapnnn npe^CTaBJieHa oxn;eJibHbiMH TnncaMH, y nacra bh,ziob 
cjiHBaiomHMHcn b kojibijo. Hhcjio npoBOflnmnx nyHKOB 5. CeKpeTopHbie KaHajibi o6Ha- 
pynceHbi TOJibKO y 2 bh^ob — L. karataviensis n L. songarica , hto noATBepnc^aeT caMO- 
CTOHTeJIbHOCTb 3THX BH£OB, OHeHb CJia6o OTipaHHHHBaiOmHXCn OT 6jIH3KOpO£CTBeHHbIX 
L. narynensis n L. thomsonii. TaK, L . karataviensis OTJiHHaeTcn ot L. narynensis tojibko 
OTcyTCTBneM nayTHHHCTo-BonjioHHoro onymeHnn Ha jincTOHKax oOepTKH n b ocHOBa- 
Hnn Kop3HHKn. A rjix pa3rpaHHHeHHn L. songarica n L. thomsonii 6ojiee Ha£e>KHbi CBe- 
rq hhh no 3KOJiornn bh^ob, TaK KaK MoptjjojiornHecKne npn3HaKn BapbnpyiOT n nepe- 
KpblBaiOTCH. 

L. rumicifolia 3aHHMaeT o6oco6jieHHoe nojionceHne b ceKunn Stenostegia. nannyc 
3toto BH^a c KopnHHeBaTbiM OTreHKOM, a b nepnKapnnn HMeeTcn 6ojibinee no cpaBHe- 
hhk) c ApyrnMH Bn^aMn /jaHHon ceKijHH hhcjio npoBOAJimnx nyHKOB. 3tot bur TaioKe 
OTJiHHaeTCH no (jjopMe jihctbcb ot Bcex .apyrnx npe^CTaBHTejien ceKunn. O^HaKO, He- 
CMOTpn Ha 3to, y L. rumicifolia OTcyTCTByiOT B3£yTbie JincTOBbie BJiarajinma, hto nBJin- 
eTcn o^hhm n3 npH3HaKOB cckijhh Stenostegia. Ha ocHOBaHnn BbimeyKa3aHHbix ocoOeH- 
HOCTen 3 tot bur mo>kho Bbi^ejinTb b OT^ejibHyio no£ceKijHio ceKUiHH Stenostegia 

B TnnoBon cckijhh Ligularia no MoptjjojiornHecKHM h aHaTOMnnecKHM npn3HaKaM 
BbmejineTcn cepnn Speciosae. Tojibko y npe^cTaBnTejien 3 toh cepnn BCTpenaiOTcn Bepe- 
TeHOBn^Hbie h unjinH^pHnecKH-BepeTeHOBH^Hbie ceMnHKH. Y Bcex bh^ob cepnn Spe¬ 
ciosae , BKjnoneHHbix b Hain aHajin3, h MOHoranHon cepnn Monocephalae ceMnHKH 
TeMHon oKpacKH, CKJiepeHxnMa pacnojionceHa oTflejibHbiMn TnncaMn, a hhcjio npoBo^n- 
mnx nyHKOB nepnKapnnn oObihho paBHO 10. Y Bcex H3yneHHbix bhaob oOHapynceHbi 
ceKpeTopHbie KaHajibi. B cepnnx Ligularia h Racemiferae ceMnHKH uHJinH.apnHecKHe, 
pence unjinH^pnHecKH-KJiHHOBn^Hbie, ot KopnHHeBBix .zjo CBeTJio-KopnHHeBbix, CKJie- 


1 Ligularia sect. Stenostegia subsect. Erectae (H. Koyama) I. D. Illar. comb, et stat. nov. — Ligula¬ 
ria sect. Erectae H. Koyama, 1968, Mem. Fac. Sci. Kyoto Univ., ser. Biol. 2,1 : 41. Typus: L. leesicotal 
Kitam., 1953, Acta Phytotax. Geobot. (Kyoto) 15 : 74. =L. rumicifolia (Drumm.) S. W. Liu. 
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peHXHMa COCTOHT H3 TH>Keii HJ1H CJIHBaeTCH B KOJlbUO, HHCJIO npOBOAJHUHX nyHKOB nepii- 
KapnidH 5—7, ceicpeTopHbie KaHajibi oOHapyaceHBi TOJibKO y HeKOTopbix bhaob. 

CeKUHH Senecillis OAHopoAHa no KapnojiornHecKHM npn3HaKaM, 3a hckjhohchhcm 
bhaob, OTHeceHHbix H. A. rioapKOBOH (1961) k pnAy Mongolicae Pojark. noAceKUHH Ste- 
reochaetae Pojark. — L.fauriei h L. mongolica , — hmcioiuhx pbdkhh nannyc h 10 npo- 
boajhuhx nyHKOB n ceKpeTopHbix KaHajioB. npe,acTaBHTejiH ceKUHH Senecillis no (j)opMe 
jnicTbeB n xapaKTepy onymeHHH pe3KO bbiacjihiotch cpe^n Apyrnx bhaob po^a, OAHaKO 
no npn3HaKaM CTpoeHHH ccmhhok mbi He bhahm AoeraTOHHBix ocHOBaHHH rjix Bbmene- 
HHH HX B OT^eJlbHblH pO£. 

rnopH^bi, BKjnoneHHbie b Ham aHajiH3, no npH3HaKaM CTpoeHHH ccmhhkh 6jih3kh 
K pO^HTeJlbCKHM BH^aM. 

Bhabi cepHH Calthifoliae cckuhh Corymbosae paccMaTpHBaiOTCH b KanecTBe Han6o- 
jiee npHMHTHBHoii rpynnbi b poue Lignlaria (Liu et al., 1994). Hcxoah H3 nojiyneHHBix 
KapnojiornHecKHx AaHHBix, mbi npHAepncHBaeMcn Toro ace mhchhh h CHHTaeM, hto 
10 npoBOAHHiHx nyHKOB b nepnKapnHH cjieAyeT paccMaTpHBaTB KaK ApeBHHH npH3HaK. 
PeAyKUHH HHCJia npoBOOTumx nyHKOB b CTeHKe 3aBH3H hbjihctch nporpeccHBHbiM npn- 
3HaKOM h xapaKTepHa Rim mhothx npeACTaBHTejien ceM. Asteraceae (Singh, 2002). Be- 
ponrao, npe^OK po^a Lignlaria hmcji ccmhhkh c 10 npoBOAfliUHMH nynKaMH h otacjib- 
HO paCnOJIOHCeHHBIMH THHCaMH MexaHHHeCKOH TKaHH, B KOTOpOH HaXOAHJIHCB KpynHBie 
ceKpeTopHbie KaHajibi. IloAoOHoe aHaTOMHHecKoe CTpoeHHe ccmhhok mohcho Ha6mo- 
AaTb y 6jiH3KopoACTBeHHoro po^a Farfugium. Mbi nojiaraeM, hto sbojiiouhh ccmhhkh 
b poAe Ligularia nponcxoAHJia b HanpaBJieHHH peuyKUHH HHCJia npoBOAfliunx nyHKOB 
n ceKpeTopHbix KaHajioB, a TaKHce cjihhhhh thhcch MexaHHHecKOH TKaHH nepmcapnHH, 
npH 3TOM C HeOoJIBIIIHM yBeJIHHeHHeM HHCJia pHAOB KJieTOK. L[eHTpOM npOHCXO)KAeHHH 
poAa Ligularia , bo3mohcho, hbjihctch ueHTpajiBHBin KHTaii, rue npoH3pacTaK)T yKa3aH- 
HBie BBime HaHOojiee ApeBHHe npeACTaBHTejiH poua. 

flpyrHe ABe cepHH cckuhh Corymbosae — Retusae h Lapathifoliae , — no HameMy 
MHeHHK), 6ojiee mojioabic h npoH3BOAHBie ot bhaob cepHH Calthifoliae. Cckuhh Steno- 
stegia hbjihctch, Ha Ham b3tjiha, othochtcjibho mojioaoh h B03HHKJia, no-BHAHMOMy, 
ot ApeBHHX npeACTaBHTejieii cckuhh Coiymbosae. OcHOBBiBancb Ha npH3HaKax CTpoe¬ 
HHH ccmhhkh, mbi nojiaraeM, hto b ceKUHH Ligularia 6ojiee apcbhhmh mohcho chhtbtb 
cepHH Speciosae h Monocephalae, a cepHH Ligularia h Racemiferae — 6ojiee mojioabi- 
mh. B npeuejiax cckuhh Senecillis 6ojiee apcbhhmh, Ha Ham b3tjiha, hbjihiotch bhabi pn- 
Aa Mongolicae noAceKUHH Stereochaetae. IIpeAnojiOHCHTejiBHO cckuhh Senecillis Moma 
B03HHKHyTB ot ap^bhhx npeACTaBHTejieH cepHH Speciosae ceKUHH Ligularia , xoth mbi 
He HCKJiiOHaeM BeponraocTH npoHCxoncACHHH 3toh ceKUHH ot o6mero c poAOM Ligula¬ 
ria npeAKa. Bo3mohcho, npeAOK cckuhh Senecillis oOmaji b ueHTpajiBHOM KHTae, rue 
BCTpenaiOTCH Apyrne ApeBHHe bhabi poAa. Ot 3toto npeAKa npoH3omjiH, b oahom Ha¬ 
npaBJieHHH, bhabi pHAa Mongolicae, AaBmne BnocjieACTBHH bhabi cckuhh Cyathocepha- 
lum , b ApyroM — bhabi ceKUHH Senecillis , BCTpenaioiHHecH b HacTonmee BpeMH b ioro- 
3anaAHBix paiioHax KnTan, Tn6eTe, T HMajianx, a TaKnce ropax CpeAHeii A3hh h Ajrrae. 
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SUMMARY 


The morphology, anatomy and micro sculpture of achene surface in 65 species and 2 hybrids of 
the genus Ligularia have been studied. Types of achenes structure are described. A hypothesis of 
the evolutionary transformation of the achene in Ligularia is proposed. Morphological and anatomical 
characters of achene give evidence for recognition of the sectional subdivision of the genus. We sup¬ 
pose that presence of 10 vascular bundles is a primitive character. Ser. Calthifoliae (sect. Coiymbosae) 
is regarded as the most ancient in the genus. 
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H3yneHO CTpoeHne nepHKapnna 34 bh^ob xoxjiaTOK, npHHaflJiOKamnx k 17 ceKinniM, c nejitio BtiaBJie- 
HHa HOBLIX flHarHOCTHHeCKHX npH3HaKOB aJia CHCTeMBTHKH H (J)HJIOreHHH. nepHKapnHH COCTOHT H3 OflHO- 
cjiOHHoro 3K30Kapnna, MHorocJiOHHoro (3—10 cjiocb) Me30Kapnna h oflHOCJiOHHoro 3HflOKapnHa. Bhali 
pa3JiHHaiOTca no CTeneHH yroJimeHHa KJieTOHHtix ctchok 3K30KapnHa h 3H,aoKapnnH HajinnneM nanmui b 
3HAOKapnnH, KOH(J)HrypanHeH cyrypajitHOH 30 hli Ha nonepenHOM cpe3e, (|)opMOH CKJiepeHXHMHoro TjoKa 
b 3toh 30He. CoBOKynHOCTt npH3HaKOB CTpoeHHH nepHKapnna MoaceT 6 mtl Hcnojn»30BaHa b CHCTeMaTHKe 
Ha BHnoBOM ypoBHe. pa3rpaHHHeHH* TancoHOB HaflBHflOBoro paHra 3 th npn3HaKn He^ocTaTOHHo Ha- 
fleaCHBI, HO OKa3tIBaiOTCa nOJie3HBIMH npH XapaKTepHCTHKe OflHOpOflHOCTH CeKnHH. 

KjiiOHeBtie cnoBa: Corydalis , KapnojiorHH, KopoboHKa, nepHKapnHH, aHaTOMH*. 

B po/te Corydalis HacHHTbiBaeTcn okojio 450 bhuob TpaBHHHCTbix paereHHH, o6t>- 
e^HHeHHBix b 32 — 36 ceKUHH, cbohctbchhbix CeBepHOMy nojiymapHK). Bhuobbim pa3- 
HOo6pa3HeM BbmejunoTcn K)ro-BocTOHHi»m KuraH, THMajian, Th6ct h pa# ropHbix chc- 
TeM Cpe^Hen A3 hh. HanpHMep, bo (j)Jiope Tn6eTa xoxjiaTKH npeucTaBJieHbi 92 BHuaMH 
h bxoaht b uecnTKy HaH6ojiee MHoroHHCJieHHbix pouoB. B 2001 r. mbi HanajiH H3yHaTb 
nepHKapnHH rniouoB xoxjiaTOK c uejibio HaiiTH HOBbie uHaraocTHHecKHe npH3HaKH, 3Ha- 
HHMbie ujih CHCTeMaTHKH h (j)HJioreHHH. Emjih HCCJie^oBaHBi Mop(J)oreHe3 miouoB h oco- 
6eHHOCTH CTpoeHHa nepHKapnHH 6 bhuob H3 5 ceKUHH. HacTonman ny6jiHKauHH nocBH- 
meHa pe3yjn»TaTaM H3yneHHH CTpoeHHH miouoB eme 16 bhuob H3 11 ceKUHH h o6o6maeT 
HOBbie h paHee nojiyneHHbie uaHHMe (MHxanjioBa h up., 2003,2005; XouopoBa, MnxaH- 
jioBa, 2004). 

,H,jih HCCJie^oBaHHH miouoB 6 mjih Bbi6paHbi ceKUHH, npeucTaBJiniomHe pa3Hbie >kh 3- 
HeHHbie (J)OpMbI XOXJiaTOK, a HMeHHO no npOUOJDKHTeJIbHOCTH )KH3HH (MHOrOJieTHHKH: 
ceKUHH Archaeocapnos , Bilobatae , Racemosae , Capnogorium , Chrysocapnos , Strictae , 
Cremnocapnos , Ceratonuber, Coiydalis, Radis-cava , Leonticoides ; uByjieTHHKH: So- 
phorocapnos , Ramoso-sibiricae; ouho JieTHHKH: Chinensis , Glauca , Aulacostigma ); no 
pHTMy ce30HHoro pa3BHTHH (jieTHe3ejieHbie — ceKUHH Archaeocapnos , Bilobatae , Race¬ 
mosae, , BeceHHe3ejieHbie — Corydalis , Radis-cava , Leonticoides ); no CTpoeHHio nou- 
3eMHbix opraHOB (KopHeBHiUHO-CTepmteKopHeBbie (JiopMbi — Archaeocapnos ; CTepac- 
HeKopHeBbie MHorojieTHHKH — Bilobatae , Racemosae , Capnogorium ; CTOJioHOo6pa3yio- 
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mwe — Ceratonuber\ ceKijHH c kjiyOhhmh pa3Hoii npHpo^w h reHe3Hca — Corydalis , 
Radis-cava , Leonticoides). CeBepoaMepmcaHCKHe h BOCTOHHoa3HaTCKHe xoxjiaTKH npeA- 
cTaBJieHbi ceKUHHMH Archaeocapnos , Glauca , Sophorocapnos , AeHTpajibHoa3HaTCKafl 
nacTb apeajia — Bilobatae , Chiysocapnos, Strictae , Leonticoides , eBponencicafl — ceK- 
UHeii Radis-cava , eBpa3HaTCKan nacTb — Coiydalis. MoHoranHbie cckumh: Chinensis , 
Glauca , Aulacostigma , Ceratonuber. 


MaTepwaji h MeTOAHKa 

MaTepHajioM ajia paOoTbi nocjiy>KHJia kojijickuhh repOapHfl EoTaHHHecicoro hhcth- 
TyTa hm. B. JI. KoMapoBa PAH (LE), (j)HKCHpoBaHHbiH MaTepnaji (3pejibie njio^bi), co- 
6paHHbiH b SKcne^HUHHX b MecTax ecTecTBeHHoro npoH3pacTaHira bhaob, a TaioKe MaTe- 
pnaji H3 6oTaHHHecKHX caAOB cnery h BHH PAH (Ta6ji. 1). )KHBbie pacTeHHH (J)hkch- 
pOBaJIHCb B 70°-M 3THJIOBOM CIIHpTe. 

B KanecTBe o6i>eKTa HCCJieAOBaHira 6bijiH b3htbi 3pejibie HepacKpbiBniHecH njio^bi 
H3 HH)KHeH HaCTH COIJBeTHfl. 3peJIOCTb OlipefleJIflJiaCb no AOCTHHCeHHK) KOpoOoHKaMH jih- 
HeiiHbix pa3MepoB 3pejioro njio^a, a TaioKe no CTeneHH pa3BHTHH ceMHH. 

npn ncnojib30BaHHH rep6apHoro MaTepnajia cyxne 3pejibie KopoOoHKH npe^Ba- 
pnTejibHO pa3MHrnajiHCb (He MeHee 5—7 Anew) b cmcch cnnpTa, boabi h rjiHuepHHa 
(1:1:1). nonepeHHbie cpe3bi nepmcapniw nojiynajiH npn noMomH 6pnTBbi, pacnpaB- 
J1HJIH H npOCBeTJIHJIH B MOJIOHHOH KHCJlOTe H nOMeiljaJIH B rJIHIjepHH. AHaJIH3 CTpoeHHH 
nepHKapnHH (jimccHpoBaHHoro MaTepnajia npoBOAHJiH He MeHee neM b 5-KpaTHon 
noBTopHOCTH, jijiz rep6apHoro MaTepnajia — b 3— 4-KpaTHon noBTOpHOCTH. 

npenapaTbi H3ynajiH c noMombio CBeTOBoro MHKpocKona MEH-3, pHcyHKH AeJiajin 
c Hcnojib30BaHHeM pncoBajibHoro annapaTa PA-4. AHajiH3 Ha jihthhh npoBOAHJiH rqPl- 
CTBHeM (|)JIOporJIK)LliHHa H COJWHOH KHCJIOTbl, Ha KpaXMaJI H MJieHHblH COK — pacTBo- 
pOM HO#a B HOAHCTOM KaJIHH. 


Pe3yjibTaTbi h o6cy5KAemie 

Poa Corydalis xapaKTepH3yeTCH napaicapnHbiM THHeueeM H3 jjpyx miOAOJiHCTHKOB 
c flByMH h 6ojiee ceMH3anaTKaMH, 3aBH3b BepxHaa, npoAOJiroBaTaa. Hjioa — CTpyrnco- 
BH^HaH Kopo6oHKa, c coxpaHHiomHMCH ctoji6hkom h pbuibueM. CeMeHa pacnojiaraiOTCH 
B OAHH HJIH ABa pH^a B£OJIb IHBOB CpaCTaHHH miOAOJiHCTHKOB. BCKpbIBaHHe KOpo60HKH 
npoHCxo^HT co CTopoHbi miOAOHO>KKH flByMH CTBopKaMH. JIhhhh pa3pbiBa npOXO^HT 
no nJiaCTHHKaM nJIOAOJIHCTHKOB B^OJIb IHBOB CpaCTaHHa. IliBbI B BHAe paMKH, Ha KOTO- 
poii pacnojiaraKDTCH (jiyHHKyjiycbi, coxpamnoTCH, a ctchkh miOAOJiHCTHKOB, Bbina^aa H3 
«paMKH», HexoTopoe BpeMH cBH3aHbi c nnoflOM b 30He nepexoAa b ctojiOhk, no3AHee ohh 
OT pbiBaiOTCH. npoBe£eHHbie hbmh HCCJieAOBaHiw noKa3ajin, hto pa3pbiB CTBopox Kopo- 
6 ohkh npoHCxo^HT no OTAejiHTejibHOMy cjioio, o6pa30BaHHOMy 2 — 3 cjiohmh tohko- 
CTeHHbix KJieTOK, npmieraiomHX k KJieTKaM napeHXHMbi c yTOJimeHHoii oOojiohkoh Ha 
rpaHHue cyrypajibHOH 30 hbi. B 30He nepexoAa b ctoji6hk oTAejiMTejibHaa TKaHb He (J)op- 
MHpyeTCH, H CTBOpKH OCTaiOTCfl COeflHHeHHbIMH MOKAy C060H. ,II,JUI CTpyHKOBHAHbIX KO- 
po6oneK npeACTaBHTejien ceM. /Jbimhhkobbix xapaicrepHa noAKOBOo6pa3Hafl, HenojiHaa 
KpyroBaH 30Ha BCKpbiBaHHH njiOAa (Bruckner, 2000). P. E. JleBHHa (1987) Ha3biBaeT Ta- 
KOH THn BCKpbIBaHHH npOAOJIbHbIM JiaMHHaJIbHbIM n0AK0B006pa3HbIM. Ha Ham B3TJHIA, 
3 to onpeAejieHHe HaHOojiee TOHHoe. 

Mop(j)oreHe3 KopoOonKH H3ynajiCH Ha npHMepe Corydalis nobilis (ceKijHfl Capnogo- 
rium). Bha cbohctbch 3anaAHOH Ch6hph (AjiTaii), CpeAHeii A3hh (3aHcaHcicafl kotjio- 
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TABJ1MUA 1 

H3y i ieHHbie o6pa3Ubi braob pcma Corydalis 
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Corydalis crystallina (Torrey & A. Gray) B CBeTJibix Jiecax, Ha jiyrax, nycTOiuax. CeBepHaa AMepHKa. North America, Orchards, grain fields, etc. Northwest Arkan- 
A. Gray CLUA, imaTbi: ApKaH 3 ac, Kan 3 ac, MnccypH, OioiaxoMa, sas. N 125. May. leg. E. L. Harvey 
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BHHa, xpe6Tbi Cayp 11 Tap6araTan), CeBepo-3ana£HOMy KuTaio, rAe BCTpenaeTCJi b Jie- 
cax, cpeAH KycTapHHKOB, Ha KaMeHHCTbix CKJiOHax, b tchhctbix ymejibjix, Ha cxajiax. 
no MHeHHio pjma HCCJieAOBaTeneH (nonoB, 1953; Ee3AejieBa, 1976; MnxaHJioBa, 1983), 
C. nobilis o6jiaAaeT pjiAOM apxanHHbix nepT: jieTHe3ejieHbiH, CTep>KHeKopHeBOH TpaBJi- 
HHCTbiH nojiHKapnHK, AJiHTejibHo MOHonoAnajibHO HapacTaiomHH, c po3eTKOo6pa3yio- 
mHMH nojwijHKJiHHecKHMH no6eraMH, hto no3BOjmeT noMecraTb ero b ocHOBaHHH dpu- 
jioreHeTHHecKOH cHCTeMbi poAa. 

CieHKa 3aB^3H C. nobilis npeACTaBJieHa 9 cjiohmh OAHHaKOBbix nnoTHO JioKamnx 

KJieTOK C ryCTOH UHTOnJia3MOH. BHAHMbie pa3J!HHHH B CTpoeHHH nJlOAa Ha6jlK)AaK)TCH 

npii AJiHHe 10 mm, HiHpHHe 1.5 mm (ceMH3anaTKH 300 mkm aji. h 370 mkm niHp.): KJieT- 
kh 3K30KapnH5i OTJiHHaiOTCfl 6ojiee KpymibiMH pa3MepaMH no cpaBHeHHfo c KJieTKaMH 
Apyrnx cnoeB nepHKapnnji (pnc. 1,7). K 3TOMy MOMeHTy >khjikh npeACTaBJieHbi npoxaM- 
6weM. BwpocTOB cTBopoK HaA cyTypajibHOH o6jiacTbK) eme HeT (pnc. 1, 3). 

B AaubHeHiiieM hact yTOJimeHHe Hapy>KHbix o 6 ojiohck kjictok 3K30Kapmni h yBejm- 
neHHe pa 3 MepoB kjictok 3 HAOKapnH*i. B npoBOAflmnx nynxax bbiacjihiotch ajieMeHTbi 
npOTOKCHJieMbl H (J)JI03MbI. B Me30KapnHH nOHBJIHIOTCH KJieTKH-HAHo 6 jiaCTbI (pHC. 1,2). 
CTBOpKH KOpo 6 oHKH pa3paCTaiOTCfl 3a CHeT aHTHKJIHHaJIbHbIX AeJieHHH H paCTH^CeHHH 
kjictok; HaA cyTypajibHOH o 6 jiacTbio (J)opMHpyioTCH KpbiJioBHAHbie BbipocTbi (pnc. 1, 4 ). 

YTOJimeHMe kjictohhbix o 6 ojiohck 3HAOKapmni, (jiopMHpoBaHHe ojicmchtob MeTa- 
KCHJieMbi, yTOJimeHHe kjictohhbix o 6 ojiohck MexaHHHecKHx bojiokoh b cyTypajibHOH 06 - 
jiacra (tjdk HaA npoBOA^mHMH nyHKaMH) Ha 6 jnoAaiOTCJi y njiOAa 15 mm aji-, 4 mm ninp. 
(ceMeHa AOCTHraioT npn 3 tom 730 mkm aji. h 620 mkm mnp.) (pnc. 1, 5). /JajibHeii- 
mee pa3BHrae MexaHHHecKHx ojicmchtob b cyTypajibHOH o 6 jiac™ hact b HanpaBJieHHH 
k aAaKcnajibHOH cTopoHe (noAKOBa BOKpyr npoBOAJimHx nynKOB). 

K MOMeHTy 3aBepmeHHH pocTa ceMeHH h pa3BHTHH njiOAa (kopo 6 ohkh 20 mm aji. h 
7 mm iiinp.) KJieTKH 3HAOKapnH>i (J)opMHpyK)T nanHJiJibi, BOJiOKHa CKJiepeHXHMbi b cyTy¬ 
pajibHOH o6jiacTH OApeBecHeBaiOT, o6pa3ya kojibuo BOKpyr npoBOA^mHx nynKOB. npH- 
jieraKDmne k MexaHHHecKHM BOJiOKHaM kjictkh ctbopkh ocraiOTCfl TOHKOCTeHHbiMH. 
OHH (j)OpMHpyiOT OTAeJIHTeJIbHblil cjioh (pnc. 1, 6 ). 

Poct cyTypajibHbix o6jiacTeii 6bicTpo npeKpamaeTca h orpaHHHHBaeT pa3pacTaHHe 
CTBopoK. nocKOJibKy pocT ceMHH npoAOJDKaeTCJi, Kopo6oHKa pacTeT b rnupuHy 3a cneT 
pacTHHceHim b TaHreHTajibHOM HanpaBJieHHH kjictok Me30Kapmw, h 3a cneT aHTHKJiH- 
HaJIbHblX AeJieHHH H paCTJDKCHHJI KJieTOK CTBOpKH (jlOpMHpyiOTCfl KpblJIOBHAHbie Bbipoc¬ 
Tbi, BbicTynaiomHe HaA cyTypajibHOH 3 ohoh. 

nepHicapnHH Bcex H3yneHHbix bhaob poAa Coiydalis HMeeT o6mHH njiaH CTpoemw. 
Ero TOJimHHa Ha nonepenHOM cpe3e BapbnpyeT ot 35 ao 450 mkm (Ta6ji. 2). 

3K30KapnHH o6pa30BaH oahhm cjioeM kjictok, BbiTHHyTbix b TaHreHTajibHOM Ha¬ 
npaBJieHHH. 06ojiOHKa KJieTOK mo)kct 6 biTb b pa3HOH CTeneHH yTOJimeHa: nnx 6 ojibiiiHH- 
CTBa H3yneHHbix bhaob xapaKTepHO yTOJimeHHe tojibko HapyacHOH ctchkh, HanpHMep 
y bhaob C. bracteata , C. cava , C. impatiens , C. marschalliana (pnc. 2, 7; Ta 6 ji. 2). Kjie- 
TOHHaH o 6 ojiOHKa mo)kct 6 biTb He yTOJimeHa BOBce: C. bungeana , C. crystalina , C. edu- 
lis , C. sempemirens (pnc. 2, 3,4) h p^A Apyrnx bhaob (Ta 6 ji. 2); yTOJimeHa paBHOMepHo: 
C. semenovii (pnc. 2,2; Ta 6 ji. 2). Y BHAa C. dasyptera , npHHaAJie^camero k cckuhh Chiy- 
socapnos , TOJiimnia o 6 ojiohkh nonra paBHa BbicoTe kjictkh. Y C. ciystallina (ceK- 
Uhh Sophorocapnos) nacTb kjictok 3K30KapnHH o6pa3yeT oneHb KpynHbie nanHJiJi03Hbie 
BbipocTbi 100—120 mkm aji. (pnc. 2, 4 ). 

Me30KapnHH Ha nonepenHOM cpe3e npeACTaBJieH pa3HbiM hhcjiom kjictohhbix cjiocb: 
ot 3 (C. ophiocarpa ) ao 10 (C. sibirica) (Ta6ji. 2). y oahhx bhaob kjictkh Me30KapnHH 
nycTbie, y Apyrnx 3anojmeHbi KpaxMajibHbiMH 3epHaMH. y Bcex H3yneHHbix bhaob b Me- 
30Kapnnn npncyTCTByiOT ceKpeTopHbie kjictkh, 3anojiHeHHbie MJieHHbiM cokom. Hx pac- 
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Phc. 1. Pa3BHTHe ruiojia Corydalis nobilis. 

1,2 — nonepHHbie cpe3bi ctchkh imcxaa; 3—6 — nonepeHHbie cpe3bi cyTypajibHofi 30Hbi. 1,3 — KopoGonica 10 mm nn ., 
1.5 mm Limp.; 2 , 4 — KopoGoHKa 13 mm aji., 2.5 mm uiHp.; 5 — KopoGoHKa 15 mm aji., 4 mm lunp.; 6 — 3pejiaa KOpoGon- 

Ka. K e - KpblJlOBH/lHbie BbipOCTbl, K U -KJieTKa-H^HOGjiaCT, M3K -Me30KapiTHH, O C - OTfleJlHTeJlbHblH cjioh, np n — 

npoBO^amnH nyHOK, act — CKJiepeHXHMHbie BOJiOKHa, 3K3K — 3K30KapnHH, 3h6k — SHflOKapmiH. MacuiTaGHaa jih- 

nefiKa— 0.1 mm. 


nojumeHHe name npHyponeHO k o6jiac™ npoBo,zpimHx nynKOB. y HeKOTopwx bhzjob bo- 
Kpyr npoBO^HmHX nyHKOB ecTb CKJiepeHXHMHan o6KJia£Ka (C. stricta , C. sempervirens , 
C. dasyptera ; pnc. 2, 5). 

3H/i;oKapnHH o6pa30BaH ozuihm cnoeM kjictok, Ha nonepeHHOM cpe3e kjictkh o6bih- 
ho KpynHbie, y 6ojibimiHCTBa bh#ob npjiMoyrojibHOH (jiopMbi (cckijhh Sophorocapnos h 
Ramoso-sibiricae). Y pH3yneHHbix bh^ob kjictkh 3H^OKapnHH o6pa3yK)T cocohko- 
BH^Hbie BbipocTbi (nanHJiJibi), o6pameHHbie b nonocTb mio^a (pnc. 2, /,2; Ta6ji. 2). B 03 - 
mo)kho, hx HajiHHHe CBjnaHO c o6ecneHeHHeM jionojiHHTejibHoro yBJia>KHeHHfl 3aB*i3H, 
Tax KaK Ha kjictohhbix cTeHKax 3aMeTHbi oneHb KpynHbie nopw, hto npH^aeT 3thm kjict- 
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TAB JIM 

CpaBHHTejibHaa xapaicrepHCTHKa CTpoeHMH 







IlepH 

CeKUHH, BHa 

Mop(})OJ10rH5I KOpobOMKH 

TOJILUHHa 

nepHKapnHH 

3K30KapnHH 


(jjopMa 

pa3Mep, mm 

pacno;ioxeHne 

CeMHH 

MKM 

icneT04Hbie 

OGOJIO'IKH 

Sect. Archaeocapnos 

M. Pop. ex Mikhailova 

C. caseana A. Gray 

nponojiroBaTaa 

10—15 «n., 
3—4 ULIHp. 

OaHopaaHoe 

150-160 

YTOJimeHbi 

C. scouleri Hook. 

ObpaTHOHHueBHa- 

Haa 

18 jui., 

4 niHp. 

» 

200-220 

He yToameHbi 

Sect. Bilobatae Mikhailova 
C. semenovii Regel 

JlHHeHHaH 

15—18 jui., 
2—3 niHp. 

» 

125-150 

PaBHOMepHO 

yromneHbi 

Sect. Capnogorium 
(Bernh.) Irmisch 

C. nobilis (L.) Pers. 

nponojiroBaTaa hjih 
ojumnTHMecKaH 

10— 20 jui ., 
5—7 UIHp. 

JlBypaaHoe 

280 

YTOJimeHa Ha- 
pyxcHaa TaHreH- 

TaabHaa CTeHKa 

Sect. Chinensis (Gorovoy 
et Basargin) C. Y. Wu et 
Z. Y. Su 

C. bungeana Turcz. 

IIpoaojiroBaTO- 

OBa^bHaa 

13-15 jui., 
4—5 niHp. 

» 

85-105 

He yrojmieHbi 

Sect. Chrysocapnos Wen- 
delbo 

C. dasyptera Maxim. 

FLpoaojiroBaTaa 

10 jui., 

4 niHp. 

OaHopaaHoe 

190-200 

PaBHOMepHO 

yrojimeHbi 

Sect. Tncisae Fedde 

C. incisa (Thunb.) Pers. 

JlaHiteTHaa 

15 jui., 

3—3.5 niHp. 

JjBypHjmoe 

95-105 

He yromueHM 

Sect. Racemosae Fedde 

C. ophiocarpa Hook. f. 
et Thoms. 

JlHHeHHaa, MHoro 
pa3 H3orHyraa 

30 jui., 

4—5 niHp. 

OjmopanHoe 

110-120 

» » 

Sect. Sophorocapnos 

Turcz. 

C. a urea Willd. 

JlHHeHHaa hctko- 
BHjmaa 

30—40 jui., 
3—4 iiinp. 

» 

150-160 

YTOJimeHa Ha- 
pyxcHaa TaHreH- 

TaabHaa CTeHKa 

C. crystallina (Torrey 
et A. Gray) 

JlaHiteTHaa 

14—18 jui., 
3—4 limp. 

» 

280-310 

YTOJimeHa Ha- 
pyxHaa TaHreH- 

TaabHaa ctch- 

xa, MacTb icne- 
tok o6pa3yioT 
nanHJUibi 

C. curvisiliqua (Engel m.) 
Kuntze 

* 

20-25 jui., 
2—3 uinp. 

» 

170-180 

YToameHa Ha- 
py>KHaa TaHreH- 

TaabHaa CTeHKa 

C.flavula (Raf.) DC. 

JlnHeHHaa 

14—22 jui., 
2—2.5 limp. 

» 

120-130 

To *e 
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UA 2 

KopoSoHeK bmaob po,aa Corydalis 


jcapnHM 



Me30- 

KapnHH 

3H^0KapnHH 

CyrypajibHaa 30Ha 

tjHCJIO 

CJTOeB 

(})OpMa KJieTOK 

Ha nonepeMHOM cpe3e 

HcUIHHHe 

h BejuiMHHa nop 

KOH(J)HrypauHH 

Ha nonepeHHOM cpe3e 

(})OpMa 

CKJiepeHXHMHoro Taxa 

r-- 

KjieTOHHbie o6ojiohkh 
H e yTOJimeHbi, namum 

HeT 

OTCyTCTByiOT 

BbipOCTbl CTBOpOK o6pa- 
3yiOT HeSojibmoe yniy6- 
jieHHe; BHyrpeHHJUi cto- 
pOHa He BjiaeTCH b no- 

JlOCTb K0P060HKH 

Tax Ha^ npoBojuimHMH 
nyHKaMH 

7 

To xe 

» 

DiajiKafl; BHyrpeHHHH cto- 
pOHa cjierKa B/iaeTCH b no- 
JlOCTb KOPO 6 OHKH 

IlojiKOBa BOKpyr npOBO- 
flflmnx nyHKOB 

4 

IOieTOHHaH o6ojiOHKa 
paBHOMepHO yTOJime- 
Ha; nanHJUibi, 3aocT- 
peHHbie Ha KOHue 

PaBHOMepHO pacnpe- 
^ejieHbi no o6ojiohkc 

To xe 

Kojimio BOKpyr npOBO- 
mminx nyHKOB h /ionoji- 

HHTejIbHbie T5DKH B KaX- 

£OH CTBOpKe 

7-8 

KjieTOHHaa o6ojiOHKa 
paBHOMepHO yrojime- 
Ha; nanHJUibi, TynoBa- 
Tbie Ha KOHue 

OTCyTCTByiOT 

BbipocTbi o6pa3yiOT niy- 
6oKyio mnpoKyio mejib; 
BHyrpeHHJBi CTOpOHa cjier- 
Ka B^aeTCH b nojiocTb ko- 
Po6ohkh 

Kojibiio BOKpyr npoBO- 
/umiHx nyHKOB 

7 

KjieTOHHaH o6ojioHKa 
paBHOMepHO yrojime- 
Ha; nanHJUibi Tpeyrojib- 
HOH (jjopMbi 

npH/iaioT o6ojiOHKe 
HeTKOBHjiHbie onep- 

T3HHH 

To xe 

To xe 

9 

KjieTOHHbie o6ojiohkh 
paBHOMepHO yTOJime- 
Hbi, nanHJiJi HeT 

OTCyTCTByiOT 

» » 

» » 

4 

KjieTOHHbie o6ojiohkh 
H e yTOJimeHbi, nanHJiJi 

HeT 

» 

rjiajiKaa; BHyrpeHmm cto- 
poHa cjienca B/iaeTCH b no- 
JIOCTb K0p060HKH 

Tax Ha R npOBOJIHIHHMH 
nyHKBMH 

3 

KjieTOHHbie o6ojiohkh 
paBHOMepHO yTOJime¬ 
Hbi, nanHJiJi HeT 

PaBHOMepHO pacnpe- 
aejieHbi no o6ojiOHKe 

BbipocTbi o6pa3yioT yrjiy6- 
jieHne; BHyrpeHHjni cto- 
pOHa He BflaeTCH b no- 
JlOCTb K0p060HKH 

Kojibuo BOKpyr npOBO- 
/wmHx nyHKOB h /ionoji- 

HHTejIbHbie TflXM b Kax- 

flOH CTBOpKe 

6 

To xe 

To xe 

BbipocTbi o6pa3yioT niy- 
6oicyio mejib; BHyipeHmui 

CTOpOHa CHJlbHO BflaeTCH 

B nOJIOCTb KOpoSOHKH 

Kojibuo BOKpyr npoBO- 
mminx nyHKOB 

ON 

1 

oo 

» » 

» » 

rjiajiKan; BHyipemum cto- 
poHa CHJlbHO BnaeTca b 
nOJIOCTb KOpoSOHKH 

To xe 

7 

» » 

» » 

To xe 

» » 

5-6 

» » 

» » 

BbipOCTbl CTBOpOK o6pa- 
3yK)T HeSojibinoe yniy6- 
jieHHe; BHyTpeHHflH cto- 
poHa He B^aeTCH b no- 

JIOCTb KOpoSOHKH 

» » 
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riepn 

CeKIIHH, BHil 

Mop(})ojiorHH kopo6o i ikh 

TOJiumna 

nepHKapnMH 

3K30KapnHH 


(j)op.Ma 

pa3Mep, mm 

pacnojiojKeHne 

CeMHH 

MKM 

KJICTO l IHbie 

o6ojio i ikh 

Corydcilis formosanci Haya- 
ta 

FIpoflOJiroBaTo- 

OBajibHaa 

15-17 zui., 

5 ump. 

^Bypazmoe 

40-45 

YTOjiuieHa Ha- 
pyxHaa TaHreH- 

TajibHaa CTeHKa 

C. heterocarpa Zieb. 
et Zucc. 

JlHHeHHaB 

40—45 zui., 

4 ump. 

» 

100-110 

To *e 

C. pallida Pers. 

JlHHeHHaa hctko- 
BHzmaa 

30—40 zui., 
3—4 ump. 

OziHOpBZIHOe 

150-160 

YTOJimeHa Ha- 
pyamaa TaHreH- 

TajibHaa CTeHKa 

Sect. Ramoso-sibiricae 
Fedde ex Wendelbo 

C. impatiens (Pall.) Fisch 

JIwHeiiHafl 

10—12 zui., 

2 uiwp. 

» 

125-140 

To *e 

C. ochotensis Turcz. 

ObpaTHonpoziojiro- 

BaTaa 

8—12 zui., 
3—4 ump. 

» 

120-130 

He yTOJimeHbi 

C. raddeana Regel 

JlHHeHHaH 

10—12 zui., 
2—2.5 ump. 

» 

105-125 

» » 

C. sibirica (L. fil.) Pers. 

ObpaTHonpOAOJiro- 

BaTaa 

5—15 zui., 
3—4 uiHp. 

» 

120-130 

» » 

C. capnoides (L.) Pers. 

JlHHeHHan 

25 zui., 

2 LUHp. 

» 

110-120 

PaBHOMepHO 

yTOJimeHbi 

Sect. Strictae (Fedde) Wen¬ 
delbo 

C. stricta Steph. 

npOflOJiroBaio- 

OBajibHaH 

30—36 zui., 

6—10 LIIHp. 

» 

440-450 

YTOjiuieHa Ha- 
pyxHaa TaHreH- 

Ta^ibHaH CTeHKa 

Sect. Cremnocapnos (Wen¬ 
delbo) Mikhailova 

C. rupestris Kotschy ex 
Boiss. 

npoflOJiroBaTO- 
OBa,ibHaH, 3aocTpeH- 

Haa b hochk 

14—17 zui., 
5—7 limp. 

» 

175-185 

He yTOJimeHbi 

Sect. Glauca M. Pop. ex 
Mikhailova 

C. sempervirens (L.) Pers. 

JlHHewHaB 

30—35 zui., 
1.5—1.8 ump. 

* 

90-120 

» » 

Sect. Aulacostigma Liden 

C. edulis Maxim. 

» 

18-20 zui., 
2—2.5 ump. 

» 

70-80 

>> » 

Sect. Cory da Us 

C. ambigua Cham, et 
Schlacht. 

JluHewHaa hctko- 

BMflHafl 

10—15 zui., 
2—3 ump. 

^Bypazmoe 

110-125 

YTOJimeHbi Ha- 
py>KHbie TaH- 

reHTajibHbie 

CTeHKH 
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TABJ1HU.A 2 ( npodo/ofceHue) 


Kapnn« 



Me30- 

KapnHH 

3H/I0KapriHH 

CyrypajibHaa 30Ha 

MHCJ10 

cJioeB 

(J)opMa lcneTOK 
na nonepeMHOM cpe3e 

najiHMite 
h BejiMMHiia nop 

KOH(J)Hrypamia 

Ha nonepeMHOM cpe3e 

(})opMa 

CKJiepeHXHMHoro T«xa 

4 

KjieTOMHbie o 6 ojiohkh 
paBHOMepHO yTOJiiiie- 
Hbi, namirui HeT 

PaBHOMepHO pacnpe- 
jiejieHbi no oSojiOMKe 

rjiajDcaa; BHyrpeHHBfl cto- 

pOHa CHJlbHO BJiaeTCH B 
nOJIOCTb KOpoSOMKH 

Kojibuo BOKpyr npOBO- 
mmnix nyMKOB 

4 

» » 

» » 

rjiaziKaa; BHyipeHHMM cto- 
pOHa cjienca BaaeTca b no- 
JIOCTb KOpoSOMKH 

Kojibiio BOKpyr npOBO- 
jijiihhx nyMKOB h jionoji- 

HHTejibHbie TMacH b Kaac- 

,HOH CTBOpKe 

6 

» » 

» » 

BbipocTbi o 6 pa 3 yioT my- 
6 oKyio mejib; BHyTpeHHmi 
cTopOHa CHJlbHO BnaeTCH 

B nOJIOCTb KOpoSOMKH 

Kojibuo BOKpyr npOBO- 
jwiiihx nyMKOB 

9 

KjieTOMHbie o 6 ojiomkh 
H e yTOJimcHbi, nanium 

HeT 

OTCyTCTByiOT 

BbipocTbi o 6 pa 3 yioT He- 
rjiy 6 oicyio mejib; BHyrpeH- 
HflH CTOpOHa He BjiaeTcn 

B nOJIOCTb KOpoSOMKH 

Taac Ha jx npoBOjiHmHMH 
ny^IKaMH, BbITHHyTblH B 
aSaKcna^bHOM HanpaBJie- 
HHH 

5-6 

To ace 

» 

rnamcan; BHyrpeHHMM cro- 
pOHa He BjiaeTCH b no- 
JlOCTb KOpo 60 MKH 

To ace 

6-8 

» » 

» 

To ace 

» » 

8-10 

» » 


BbipocTbi o 6 pa 3 yioT He- 
rjiy 6 oKyio mejib; BHyrpeH- 
HflH CTOpOHa He BflaeTCH 

B nOJIOCTb KOpoSOMKH 

» » 

5 

KjieTOMHbie o 6 ojiohkh 
paBHOMepHO yrojime- 
Hbi; naniuuibi, 3aocT- 
peHHbie Ha KOHue 

PaBHOMepHO pacnpe- 
jiejieHbi no o 6 ojiomkc 

BbipocTbi o 6 pa 3 yiOT niy- 
6 oKyio mejib; BHyrpeHHJUi 
CTopoHa He BjiaeTCM b no- 
JlOCTb KOpoSOMKH 

Kojibuo BOKpyr npOBO- 
^HmHx nyMKOB 

oo 

1 

r-> 

KjieTOMHbie o 6 ojiomkh 
paBHOMepHO yTOJime- 
Hbi, nanujui hct 

PacnpeaejieHbi rpyn- 
naMn no o 6 ojiomkc 

To ace 

rionKOBa BOKpyr npOBO- 
mmmx nyMKOB h flonoji- 

HHTejibHbie THacH b Kaac- 

ZlOH CTBOpKe 

6 

YTOJimeHbi HapyacHbie 
TaHreHTajibHbie 060 - 

JIOMKH 

PaBHOMepHO pacnpe- 
jieneHbi no o 6 ojiOHKe 

BbipocTbi o 6 pa 3 yioT He- 
rjiy 6 oKyio mejib; BHyrpeH- 
HHH CTopOHa CHJlbHO BJia- 
eTCfl B nOJIOCTb KOpoSOM- 
KH 

Kojibuo BOKpyr npOBO- 
jurnmx nyMKOB h jionoji- 

HHTCjibHbie TJiacH b Kaac- 

flOH CTBOpKe 

5 

KjieTOMHbie o 6 ojiomkh 
paBHOMepHO yTOjuue- 
Hbi, nanujui HeT 

To ace 

rjiajiKaa; BHyrpcHHMM cto- 
poHa He BnaeTca b no- 
JlOCTb KOpo 60 MKH 

IlojiKOBa BOKpyr npOBO- 
jwiuhx nyMKOB h jionoji- 

HHTejibHbie TBacM b Kaac- 

flOH CTBOpKe 

8 

KjieTOMHbie o 6 ojiomkh 
H e yTOJimeHbi, nanwjui 

HeT 

OTCyTCTBVIOT 

BbipocTbi CTBOpOK o 6 pa- 
3yiOT DiySoKyio mejib; 
BHyrpeHHMH CTopoHa cner- 

Ka BnacTCH b nojiocrb ko- 
poSoMKH 

Kojibuo BOKpyr npoBO- 
juiiuhx nyMKOB 

4 

KjieTOMHbie o 6 ojiohkh 
H e yTOJimeHbi; nannji- 
Jlbl C OTTHHyTblM KOH- 

UOM 

PaBHOMepHO pacnpe- 
jiejieHbi no o 6 ojiom- 
Ke, npw^aiOT 060 - 
JlOMKe 'leTKOBHJIHbie 
OMepTaHHH 

To ace 

FlojiKOBa BOKpyr npoBO- 
jtfnimx nyMKOB 
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riepH 

CeKUHH,BHfl 

Mop<j)o;iorH5i kopo6omkh 

TOJUllHHa 

nepHKapnHH 

3K30KapnHH 


(J)opMa 

pa3Mep, mm 

pacnojiox<eHHe 

CeMflH 

MKM 

KJieTOHHbie 

oGojiohkh 

Cotydcilis bracteata 
(Steph.) Pers. 

JlaHueTHaa, 3aocT- 
peHHaa b hochk 

15-20 an., 
3—4 limp. 

ZlBypajiHoe 

180-190 

YTOJimeHbi Ha- 
pyxcHbie TaH- 

reHTajibHbie 

CTeHKH 

C. caucasica DC. 

JlHHeuHafi 3aocTpeH- 
Haa 

20 jui., 

2.5—3 uiHp. 

OjiHopajiHoe 

115-125 

To xce 

C. nudicciulis Regel 

JIuHeHHO-JiaHueT- 

Haa 

10-15 jui., 

2 mup. 

» 

190-200 

» » 

C. paczoskii N. Busch 

JlHHeHHaH 

25 ,zui., 

3 rnwp. 

» 

240-250 

» » 

C. 5o//7/a (L.) Claivr. 

npojiojiroBaTaa 

10—12 jui., 
3—4 uiHp. 

Z^BypajiHoe 

190-200 

» » 

Sect. Radix-cava Irmisch 

C. caw? (L.) Schweig et 
Koerte 

» 

40—45 jui., 
4—5 uiHp. 

» 

155-165 

» » 

C. marchalliana (Pall, ex 
Willd.) Pen;. 

JlHHeHHaa 

20-25 jui., 
5—6 uiHp. 

» 

200-210 

» » 

Sect. Leonticoides DC. 

C. ledebouriana Kar. et Kir. 

OBajibHaa 

15—20 jui., 
3—4 mup. 

OjiHopajmoe 

90-100 

» » 

Sect. Ceratotuber M. Pop. 
C. buschii Nakai 

JIuHeidHaa, cjienca 
MeTKOBHZIHaa 

20-25 jui., 
1.5—2 rnnp. 

» 

75-110 

He yTOJimeHbi 


KaM cxo,zjcTBO c TH^pouHTaMH. o HacToamero MOMeHTa HajiHHue nanHJiJi b 3H^OKapnHH 
OTMenajiocb HCKJiioHHTejibHo ajih KJiy6HeBbix bh^ob (Bruckner, 1992a, 1993; Muxaii- 
jiOBa h ^p., 2003). OflHaKO HaMH 6biJio noKa3aHo, hto HexoTopbie HeioiyOHeBbie bh^bi 
(C. semenovii , C. bungeana , C. nobilis ), OTHocflmnecfl k mohothiihbim cckuham, a TaioKe 
BHfl C. capnoides, 3aHHMaiomHH cnopHoe nojumemie b cckumh Ramoso-sibirica , xapax- 
Tepn3yiOTCH HajiHHneM nanajui. 

06ojiohkh KjieTOK 3HflOKapnHH jih6o paBHOMepHo yTOJimeHbi (pnc. 2, 1 — 4\ Ta6ji. 2), 
jih6o y Mac™ HeKJiyOHeBbix bh^ob (C. raddeana , C. caseana , C. incisa) kjictkh oc- 
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TAEJ1M1IA 2 ( npodoAOfceHue) 


:a pnnH 



Me30-^ 

Kapnnft 

3HflOKapnHM 

CyrypajibHaa 30Ha 

'IHCJIO 

cJioeB 

(})opMa icneTOK 

Ha nonepeHHOM cpe3e 

najiHMHe 
h BejiHHHHa nop 

KOH(})HrypauHfl 

Ha nonepeHHOM cpe3e 

(})OpMa 

cioiepeHXHMHoro Taxca 

6 

KjieTOHHbie o 6 ojiohkh 
H e yTOJimeHbi; nanHJi¬ 
Jibi TpeyrojibHoii <})op- 
Mbl 

OTCyTCTByiOT 

BbipocTbi o6pa3yiOT jiBa 
6yrpa Haji yniy6jieHHeM; 
BHyrpeHHHH CTOpOHa He 
BjiaeTCH b nojiocTb Kopo- 
6 ohkh 

IlojiKOBa BOKpyr npOBO- 
jwiuhx nynKOB 

4-5 

KjieTOHHbie o 6 ojiohkh 
H e yTOJimeHbi; namui- 
jibi, TynoBaTbie Ha koh- 

ue 

PaBHOMepHO pacnpe- 
AejieHbi no oGojioh- 
Ke, npnjiaioT 060- 
JlOHKe HeTKOBHJIHbie 
onepTaHHH 

BbipocTbi o6pa3yiOT He- 
6ojibmoe yniySjieHHe; 
BHyTpeHHHH CTOpOHa He 
BJiaeTCH B nOJIOCTb KOpO- 
6 ohkh 

Tjdk Haji npoBojnimHMH 
nyHKaMH 

5-6 

KjieTOHHbie o 6 ojiohkh 
H e yTOJimeHbi; nannji- 
Jlbl C OTTHHyTblM KOH- 

IIOM 

To *e 

rjiajiKaa; BHyrpeHHmi cto- 
poHa He BjiaeTCH b no- 

JlOCTb KOpoSOHKH 

IlojiKOBa BOKpyr npoBO- 
jUimHX nyHKOB 

5-6 

KjieTOHHbie o 6 ojiohkh 
H e yTOJimeHbi; nanHJi- 
jibi, 3aocTpeHHbie Ha 

KOHUe 

OTCyTCTByiOT 

BbipocTbi o6pa3yioT jx Ba 
6yrpa Haji yrjiy6jieHHeM; 
BHyrpeHHHH CTOpOHa He 
BJiaeTCH B nOJIOCTb KOpO- 

6 ohkh 

Tjdk Haji npOBojuimHMH 
nynxaMH 

4 

KjieTOHHbie o 6 ojiohkh 
H e yTOJimeHbi; nannji- 
Jibi, TynoBaTbie Ha koh- 

ue 

» 

BbipocTbi o6pa3yioT He- 
rJiy6oKyio mejib; BHyrpeH- 
HHfl CTOpOHa He BJiaeTCH 

B nOJIOCTb KOpoSOHKH 

Tax Ha jx npOBommiHMH 
nyHKaMH 

6 

YTOJimeHbi HapyxHbie 
TaHreHTajibHbie 060 - 
jiohkh; nanHJiJibi, Ty¬ 
noBaTbie Ha KOHiie 

» 

rjiajiKaa; BHyrpeHmw cro- 
poHa He BjiaeTCH b no- 
JlOCTb KOpoSOHKH 

To xe 

5-6 

KjieTOHHbie o 6 ojiohkh 
paBHOMepHO yTOJime¬ 
Hbi; nanHJiJibi c 3aocT- 
peHHblM KOH1IOM 

» 

TO Xe 

Kojibno BOKpyr npOBO- 
juimnx nynKOB 

7-8 

KjieTOHHbie o 6 ojiohkh 
H e yTOJimeHbi; nanHJi¬ 
Jibi, TynoBaTbie Ha 

KOHUe 

PaBHOMepHO pacnpe- 
jiejieHbi no o 6 ojioh- 
Ke, npHnaioT 060- 
JlOHKe HeTKOBHJIHbie 
OHepTaHHH 

BbipocTbi o6pa3yx)T iuh- 
poKyio rjiy6oKyio mejib; 
BHyrpeHHHH CTOpOHa He 
BJiaeTCH B nOJIOCTb Kopo- 
6 ohkh 

IlojiKOBa BOKpyr npoBo- 
jwihhx nynKOB 

3 

KjieTOHHbie o 6 ojiohkh 
paBHOMepHO yTOJime¬ 
Hbi; nanHJiJibi, TynoBa¬ 
Tbie Ha KOHiie 

riopbl paBHOMepHO 
pacnpejiejieHbi no 
o6ojiOHKe 

rjiajiKaa; BHyrpeHHHH cto- 
pOHa He BjiaeTCH b no- 
JlOCTb KOpoSOHKH 

Tax Haji npoBojnimHMH 
nyHKaMH 


TaiOTCJI TOHKOCTeHHMMH. KpOMe TOrO, BHflbl 3aMeTHO pa3JIHHaK)TCfl no HajlHHHK) 
hjih oTcyTCTBHio nop b o6ojiohkc KJieTOK 3 H£OKapnHfl, hx pa3MepaM h pacnojio^ce- 
hhk). ITopbi MoryT 6 biTb paBHOMepHO pacnpe^ejieHbi no o6ojiohkc h 6 biTb oneHb 
KpynHbiMH, hto npn,aaeT o6ojiohkc neTKOBH^Hbie OHepTamw — b ochobhom y npe#- 
CTaBHTejien cckijhh Corydalis (pnc. 2, 5), a TaK>Ke y C. bungeana, npHHa,zyie>Kamero 
k MOHOTHnHoii ceKUiHH Chinensis. Y BH#a C. stricta nopti pacnpe^ejieHbi no 060 
JiOHKe He paBHOMepHO, a rpynnaMH Ha onpe^ejieHHbix ynacTKax kjictohhhx ctchok 
( pnc. 2 , 6 ). 
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Phc. 2. CrpoeHHe ncpuKapnmi bh^ob pona Coiydalis. 

1 —4 — nonepeHHbie cpe3bi ctchkh ruio/ia: 1 — C. marschalliana; 2 — C. semenovii; 3 — C. sempervirens\ 4 — C. ciy- 
stallina ; 5,6 — CTpoemie anaoKapnHH b ruiane: 5 — C. ambigua, 6 — C. stricta. nan — nanmuibi, ckji — CKJiepeHXHMHaa 
oSKJiajiKa. OcTa^bUbie o6o3naHeHHfl Te >Ke, i ito h Ha pnc. 1. MaciuTaSHaa jiiiHefiica — 0.1 mm. 


HanGojibinne pa3JiHHHH Me^ay BH^aMH Ha6jno,ii;aK)TCfl no CTpoemno cyTypajibHon 
30Hbi. Ha nonepenHOM cpe3e ee KOH^HrypaijHfl onpe^eneHa CTeneHbio pa3pacTaHH5i 
CTBOpOK Hapy^CHOH CTOpOHbl KOpo6oHKH H nJiaijeHTapHOH 30HBI, o6pameHHOH B nOJIOCTb 
mio^a. Hapy>KHaH CTopoHa cyTypajibHon 30Hbi mo)kct 6bm> jih6o rjia^KOH (hct Bbipoc- 
tob CTBopoK, Hanpinviep, y C. incisa, C.formosana , C. marschalliana , pnc. 3,7; Ta6n. 2), 
jih6o BbipocTbi CTBopoK MoryT o6pa30BbmaTb rjiy6oKyio y3KyK) hjih Herjiy6oKyio innpo- 
Kyio mejib (y C. nobilis , C. anrea, C. stricta , pnc. 3, 4 ; Ta6n. 2). BHyTpeHHjra cTopona 
3TOH 30HBI B pa3HOH CTeneHH B^aeTCH B nOJIOCTb KOpo6oHeK, OCo6eHHO CHJIbHO y HeKO- 
Topbix bhaob ceKUHH Sophorocapnos (Ta6ji. 2). 
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Phc. 3. CTpoeHHe nepHKapnHJi bh^ob po^a Coiydalis. 

1—6 — nonepcMHbie cpe3bi cyrypajibHOH 30Hbi: 1 — C. marschalliana. 2 — C. rupestris, 3 — C. ledebourciicma, 4 — 
C. stricta, 5 — C. sibirica, 6 — C. paczoskii. 06o3HaqeHHfl Te ace, hto h Ha pnc. 1 h 2. MacmTaGnaa jiHHeftKa — 0.1 mm. 


B o6jiaCTH CpaCTaHHH nJIOAOJIHCTHKOB BCe BHAbI HMeKDT MexaHHHeCKHe BOJIOKHa, HTO 
o6ecneHHBaeT BCKpbiBaHHe nnoAa. 06i>eM MexaHHnecKOH TKaHH CBH3aH c pa3MepoM ko- 
po6oHKH: JXJ151 ^JIHHHBIX KOpo60HCK C y3KHMH CTBOpKaMH OTMCHaeTCfl 60JlbIIIHH o6l>eM 
cKJiepeHXHMbi (C. sempervirens, C. semenovii). XapaKTep pacnojioaceHHH cKJiepeHXHM- 
hoh TKaHH y bhaob MOHceT 6biTb cneAyioiAHM: 

— KOJibii.0, BHyTpH KOToporo HaxoAflTCfl npoBO£flinne nyHKH (C. marschalliana n 
HexoTopbie Apyrne bh^h — pnc. 3, 7; Ta6ji. 2); 

— KOJibuo h .aonojiHHTejibHbie tjdkh b KaxcAOH CTBopKe (C. semenovii , C. rupestris , 
C. ophiocarpa — pnc. 3, 2; Ta6ji. 2); 

— no^KOBa, KOHUbi KOTopoii o6pameHbi b nonocTb kopo6ohkh h orpaHHHHBaioT 
npoBOAflmne nyHKH c AopcajibHOH CTopoHbi (bhabi ceKijHH Coiydalis , Leonticoides — 
pnc. 3, 3 ; Ta6ji. 2); 

— noAKOBa h AonojiHHTejibHbie tjdkh b KaacAOH CTBopxe (C. stricta h C. sempervi¬ 
rens — pHC. 3, 4\ Ta6ji. 2); 
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— tjdk Hafl npoBOOTmHMH nyHKaMH (bh/u>i ceKUHH Coiydalis , Ramoso-sibiricae , 
Ceratotuber , Incisae — pnc. 3, 5, 5; Ta6n. 2). 

OopMa cyTypajibHoii 3ohm Ha nonepenHOM cpe3e h pacnojioDKeHHe MexaHHHecKoii 
TKaHH b Heii paccMaTpHBaKrrai KaK HaH6ojiee Ba)KHbie unarHocTHHecKHe npH3HaKH 
(Kim, Oh, 1987; Oh, Kim, 1988; Bruckner, 1992a, b; 1993,2000; Fukuhara, Liden, 1995; 
MHxaHJioBa h up., 2003, 2005). CjieuyeT otmcthtb, hto Bee H3yneHHbie bhubi cex- 
UHH Sophorocapnos hmckdt ouHoo6pa3Hoe CTpoeHHe 3ohbi cpacTaHHH miouojiHCTHKOB. 
3to xapaKTepHO h ujih Bcex bhuob cckuhh Ramoso-sibiricae , 3a HCKJiKDHeHHeM BHua 
C. capnoides , KOToptiH BbiuejniKDT b caMOCTOHTejibHyio ceKUHK) (Wu, 1999), bo3mo)k- 

HO BIIOJlHe 060CH0BaHH0. 

HHorua C. marschalliana paccMaTpHBaiOT b KanecTBe nouBHua C. cava cckuhh Ra- 
dix-cava (Liden, 1996). Mbi cnmaeM hx caMocTOHTejibHbiMH BHuaMH, hto nouTBep)K- 
uaeTca p^om npH3HaKOB, b tom HHCJie h pa3HbiM CTpoeHHeM cyTypajibHoii 3ohbi. CpaB- 
HHTejibHO HeuaBHO Corydalis sempervirens BbiuejieHa b caMOCTOHTejibHbm pou Cap¬ 
noides sempervirens , a Corydalis lutea — b pou Pseudofumaria lutea (Liden, 1993). 
0#HaKO, no HaniHM uaHHbiM, o6a BHua hmckdt TaKoe )Ke CTpoeHHe cyTypajibHoii 30- 
Hbi, Kax h upynie npeucTaBHTejiH poua Corydalis , hto jihhihhh pa3 nouTBepDKuaeT He- 
060 CH 0 BaHH 0 CTb upo6jiemifl poua. 


3aKJH0HeHHe 

H3yneHHe aHaTOMHHecKoro CTpoeHHH miouoB npeucTaBHTejieii poua Coiydalis no- 
Ka3aJIO, HTO BH£bI pa3JIHHaK)TCH: 

— no cTeneHH yTOJiiueHHH KJieTOHHbix ctchok 3K30Kapnmi h OHuoKapnmi , 

- no HaJIHHHKD HJIH OTCyTCTBHK) nanHJIJI B 3H£OKapnHH, 

— no KOH(J)HrypaiJiHH cyTypajibHoii 3 ohbi Ha nonepeHHOM cpe3e, 

— no (J)opMe CKJiepeHXHMHoro T*i)Ka b 3Toii 30He. 

B npeuejiax xoporno o6oco6jieHHbix ceKUHii Sophorocapnos h Ramoso-sibiricae Ha- 
6jiK),aaeTCH euHHOo6pa3Hoe CTpoeHHe nepHKapnmi. 

/Jjifl mojioubix, 6ypHO pa3BHBaK)mHXCH ceKUHii, TaKHX KaK Coiydalis , xapaKTepHO 
pa3HOo6pa3Hoe aHaTOMHHecKoe CTpoeHHe miouoB. 

BnepBbie rji% HeKJiy6HeBbix bhuob (C. semenovii, C. bungeana, C. nobilis) OTMenaeT- 
ch HajiHHHe nanHJUi b 3HUOKapnHH. 3th bhubi npHHa/yieDKaT k MOHOTHnHbiM cckuhhm. 
/Jpynix oco6bix npH3HaKOB nepHKapnmi rjix nccjieuoBaHHbix MOHOTHnHbix ceKUHii He 
o6Hapy)KeHO. 

/JaHHbie no CTpoeHHK) nepHKapnmi y bhuob C. marschalliana h C. cava (cckuhji Ra- 
dix-cava) roBop^T o hco6xouhmocth coxpaHeHHH hx b KanecTBe caMocTOHTejibHbix bh- 
rob. CTpoeHHe nepHKapnHH C. capnoides Hapauy c upyrHMH npH3HaxaMH nouTBepDKua- 
eT 060 CH 0 BaHH 0 CTb BblUeJieHHH 3TOTO BWR2L B caMOCTOHTeJIbHyiO MOHOTHnHyK) ceKUHK). 
Bnubi C. sempervirens h C. lutea cjieuyeT paccMaTpHBaTb b npeuejiax poua Coiydalis 
(Bruckner, 1993), a He KaK caMocTOjnrejibHbie poua (Liden, 1993). 

IIpoBeueHHoe nccjieuoBaHHe noKa3ajio, hto npH3HaKH CTpoeHHH nepHKapnHH modk- 
ho Hcnojib30BaTb RR* uejieii CHCTeMaTHKH Ha bhuobom ypoBHe. J\ jih pa3rpaHHHeHHH TaK- 
cohob ceKUHOHHoro paHra b 6ojibiHHHCTBe cjiynaeB ohh hbjihkdtch HeuocTaTOHHo Ha- 
ue)KHbIMH. 
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SUMMARY 

The pericarp structure was studied in 34 Coiydalis species belonging to 17 sections. The pericarp 
consists of single-layered exocarp, multi-layered (3—10 cell layers) mesocarp and single-layered endo- 
carp. The species vary in exocarp and endocarp cell wall thickness and presence of papilla in endocarp; 
they also differ in configuration of sutural zone and the shape of schlerenchyma sheath in this zone. 
The set of the pericarp characters is of use for the systematics at species level. They seem insufficiently 
reliable for differentiation of above-species taxa. 
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npoBe,neH aHajiH 3 3 jioKajibHBix 4 >jiop boctohhoh nacTH ceBepHoro no6epe>KBJi KojiBCKoro nojiyocTpoBa 
h ,naHO hx cpaBHeHHe no cocTaBy BejiymHx ceMencTB, pojiOB, uinpoTHBix h jiojiroTHBix reorpa^HHecKnx 
rpynn c 6opeajiBHBiMH h apKTHHecKHMH (jmopaMH cocejiHHx pernoHOB: kojibckhmh h KapenBCKHMH ceBepo- 
TaOKHBIMH, BOCTOHHOeBpOneHCKHMH CeBepOTaOKHBIMH, JieCOTyHiipOBBIMH H TyHApOBBIMH. no 60JIBIUHHCT- 
By npii 3 HaKOB ohh HaH6ojiee cxo,hhbi c BocTOHHoeBponencKHMH 4 >jiopaMH no,a 30 HBi k»khbix rnnoapKTH- 
necKnx TyH/ip, hmchdt nepexo^HBin xapaKTep Memory apKTHHecKHMH h 6opeanBHBiMH, ho no Han6ojiee Be- 
coMOMy noKa 3 aTejuo — mnpoTHOMy cocTaBy, 6jiH>Ke k apKTHHecKHM, hto cjiyacHT apryMeHTOM b nojiB 3 y 
OTHeceHHH nacTH ceBepHoro no6epe>KBH Kojibckoto n-OBa k ApKTHHecKOH (Jjjiophcthhcckoh objiacm. 

KjnoneBBie cnoBa: jiOKajiBHaji ())jiopa, Kojibckhh n-OB, KapejiHJi, ApxaHrejiBCKaa o6ji., Komh, Eojib- 
me3eMejiBCKaH TyHjipa, (j)jiopHCTHHecKafl oojiacTB, reorpa(J)HHCcKHe rpynnBi. 

IIojio^ceHHe ceBepHoii 6e3JiecHoii nacra KojiBCKoro n-OBa b pa3JiHHHbix CHCTeMax 
(juiOpHCTHHCCKOTO pailOHHpOBaHHH HBJIHeTCH HeOAH03HaHHEIM. PaCTHTeJIEHblH nOKpOB 
ceBepHoro no 6 epe>Kbfl KojibCKoro n-OBa, xaK npaBHJio, CHHTaeTCJi, TyimpoBBiM, OAHaKO 
no cpaBHeHHio c 6 ojibiiihhctbom Apyrnx TyHApoBbix TeppHTopHH 3Aecb Bejmica pojiE 60 - 
peaJlbHEIX BHAOB, HTO o 6 l>flCHflK)T MflTKHM KJIHMaTOM H OTCyTCTBHCM BeHHOH Mep3J10TbI 
(lOpueB h Ap., 1978). B oahhx cxeMax (j)jiopncTHHecKoro paiioHHpoBaHHfl 3 th paiioHbi 
othocht k ApKTHHecKOH (JjjiopHCTHHecKOH o 6 jiac™, jih6o k ApKTHHecKOH noAo 6 jiacTH 
hjih npoBHHUHH LjHpKyM 6 opeajibHOH o 6 jiacra (Engler, 1882; Hayek 1926; Meusel et al., 
1965; TojiManeB, 1974; PeHHHHr, 1978; TaxTaA^om, 1978; Moen, 1999; KaMejiHH, 
2004). B Apyrnx cxeMax ceBep OeHHOCKaHAHH He CHHTaiOT nacTbio ApKTHHecKOH (Jdjio- 
pHCTHHecKOH o 6 jiac™ hjih npoBHHUHH (lOpueB h AP-, 1978; Pe 6 pHCTaa, lOpueB, 19856; 
MajibimeB, 2002), xoth B. A. lOpueB c coaBT. (1978) oTMenaiOT BbicoxyK) pojib apKTO- 
ajibnHHCKHX bhaob Ha ceBepe KojibCKoro n-OBa h AonycxaiOT B03MO>KHOCTb BKjnone- 
HHJI 3TOH TeppHTOpHH B ApKTHHeCKyK) o 6 jiaCTb, OCTaBHB OKOHHaTeJlbHOe pemeHHe AO 
noApo 6 Horo aHajiH3a (jjjiopbi 3 toto paiioHa h cpaBHeHHe ee c (JmopaMii coccahhx apKTH- 
necKHx h 6 opeajibHbix pernoHOB. M. JI. PaMeHCKaa (1983) npn (juiopncTHHecKOM paiio- 
HHpoBaHHH MypMaHCKOH o6ji. h KapejiHH oTHecua TyHApoBbie h jiecoTyHApoBbie Tep- 
pHTOpHH K 3 (})JIOpHCTHHeCKHX paHOHaM, OTACJ 1 HB HX OT CeBepOTae)KHbIX, OAHaKO 3TH 
panoHbi 0 Ha BbiAejuuia b npeAenax jiaHAina(J)THbix 30H h noA30H, He ctbbh Bonpoc 06 
hx nojio)KeHHH b 6 ojiee KpynHbix CHCTeMax (juiopncTHHecKoro panoHHpoBaHHH, b tom 
HHCJ ie H O npHHaAJie^CHOCTH K ApKTHHecKOH HJIH EopeaJIbHOH (j)J 10 pHCTHHeCKHM o 6 jiac- 
TflM. 

no noBOAy nojio>KeHHJi 3 toh TeppHTopHH b Apyrnx BHAax npnpoAHoro panoHHpo- 
BaHHJi (6oTaHHKO-reorpa(j)HHecKOM, reo6oTaHHHecKOM, KJiHMaraHecKOM, 3ooreorpa(J)H- 
necKOM, noHBeHHOM) TaK)Ke cymecTByioT pa3Hbie tohkh 3peHH5i. EoJibinHHCTBo Hccjie- 
AOBaTejien, Hcnojib3yji pa3Hbie chctcmm paHomipoBaHHH h pa3Hbie Ha3BaHHH (ApKTH- 
necKaji 30Ha hjih o6jiacTb, ApKTHHecKHH hjih xojiOAHbifi none, TyHApoBaji 30Ha hjih 
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oOaacTb h t. a.)> othocht ee k ApKTHKe (HanpHMep, Engler, 1882; Hayek, 1926; Eepr, 
1930; U,HH3epjiHHr, 1932; KaHMaToaorHHecKHH.., 1933; TopoAKOB, 1935; EopncoB, 
1948; HepHOB, 1953; ConaBa, TopoAKOB, 1956; Sjors, 1963; Walter, 1970; HcaneHKO, 
1971; IleTpoB, 1971; npHK, 1971; Ka3aKOBa, 1972; TpH6oBa h AP-, 1975; JIaBpeHKO, 
HcaneHKO, 1976; AaexcaHApOBa, 1977; BacnabeBCKaa h Ap., 1985; BepemarHH, 1985; 
rpH6oBa, 1985; CeMenoB, Chcko, 1985; HhrerMaH, 1985; Teo6oTaHHHecKoe.., 1989; 3o- 
Hbi.., 1999; Moen, 1999). OAHaKO cymecTByioT MHeHHa, hto ceBep KojibCKoro n-OBa 
ne cneAyeT BKaionaTb b ApKTHKy b toh hjih hhoh TepMHHOJiorHH (HanpHMep, Ajihcob, 
1947; Ahtietal., 1968; PyraaeBCKHH, 1971,1985;Taa30BCKaa, 1973;3HHOBa, 1974;K)p- 
ueB h AP-, 1978; Pe6pncTaa, lOpueB, 1985a; CAVM Team, 2003). 

H. E. KopojieBa (2006) b pa6oTe, nocBameHHOH KaaccHcj)HKauHH h aHajiH3y 6oTa- 
HHKO-reorpa(j)HHecKHx CBa3en pacTHTejibHbix coo6mecTB boctohhoh nacTH 6apeHueB0- 
MopcKoro no6epe>Kba Koabcxoro n-OBa, ynoMaHyB o npoTHBopennax b noaoaceHHH sto- 
ro panoHa b pa3Hbix CHCTeMax panomipoBaHHa, npHimia k BbiBOAy, hto pacTHTejibHOCTb 
ero cneAyeT othochtb k neTpocjiHTHOMy Bapnamy iokhbix rHnoapKTHHecKHx TyHAp. 

Ctoht ynecTb, hto BKjnoneHHe TeppHTopHH b TyHApoByK) reo6oTaHHHecKyio (naHA- 
ma^THyio h Ap.) 30Hy h b ApKTHHecKyK) (jiaopHCTHnecKyio o6jiacTb He o6a3aTeabHO 
AOJDKHbi 6biTb )KecTKO CBH3aHbi. /^ocTaTOHHO HacTO BbiCKa3biBajiHCb MbicjiH (HanpHMep, 
lOpueB, Ca(j)poHOBa, 1973), hto, xoTa CHCTeMbi paHOHHpoBaHiia no pa3HbiM xpHTepnaM 
nacTO cooTBeTCTByiOT Apyr Apyry, nojiHoro coBnaAeHHa MoaceT h He 6biTb. 

yTOHHeHHH (j)JIOpHCTHHeCKOTO pailOHHpOBaHHfl, B OCo6eHHOCTH npHHaAJie)KHO- 
cth OTAejibHbix TeppHTopHH k TeM hjih HHbiM eAHHHuaM paHOHHpoBamia, HapaAy c aHa- 
jih30m apeajioB TaxcoHOB nacTO HccaeAyiOT cocTaB (Jmop (HanpHMep, Pe6pHCTaa, 1977 ; 
Ey6bipeBa, 1992 , 1998 ). B ashhoh pa6oTe A-nw o6ocHOBaHHa OTHecemw boctohhoh nac- 
th ceBepHoro no6epea<ba Kojibckoto n-OBa k Apkthhcckoh hjih EopeajibHOH (JmopHCTH- 
HecKoii o6jiacTH paccMOTpeH cocTaB 3 aoxaabHbix ({mop 3 toto paHOHa: OKpecTHOCTeii 
noc. /^ajibHHe 3eaeHUbi (Aajiee o6o3HaHeHO xax flajibHHe 3eaeHUbi), CeMH octpobob h 
npnaeraiomero no6epea<ba (CeMHocTpoBbe) h OKpecTHOCTeii HBaHOBCKoii ry6bi (Ifea- 
HOBCKaa ry6a) h npoBeAeHo hx cpaBHeHHe c apxTHHecxHMH h 6opeajibHbiMH (JmopaMH 
npHJieratouiHx pernoHOB. 


ITpHpoAHbie ycjiOBHH paftoHa HccaeAOBaHHH 

Baojib ceBepHoro no6epeacba Kojibckoto n-OBa npoxoAHT Tenjioe MopcKoe TeneHHe, 
hto oxa3biBaeT 3HaHHTejibHoe BjinaHHe Ha KJiHMaT no6epea<ba. Chjibho pa3BHTa uhkjio- 
HHHecKaa aKTHBHocTb: Majio acHbix AHeii, BecHoii, jictom h oceHBK) nacTO HAyT 3aTaac- 
Hbie Mopocamne ao)kah, b to Ay b cpeAHeM 6ojiee 100 ahch co niTopMaMH, yparaHbi bo 3- 
MO)KHbi b jikd6om Mecaue, MaKCHMajibHaa cxopocTb BeTpa ao 40 m/c. JleTOM name Bcero 
AyiOT BeTpa ceBepHbix HanpaBjieHHH, 3 hmoh — ioro-3anaAHbix. ToAOBoe kojikhcctbo 
ocaAKOB npeBbimaeT 600 mm. CpeAHeroAOBaa TeMnepaTypa okojio 0 °C, cyMMapHaa 
coaHenHaa paAnauna 3a toa 60 xxaa/cM 2 , 3a JieTO — okojio 36 xxaa/cM 2 . CpeAHaa TeM¬ 
nepaTypa HKDJia 8 —9 °C, (jieBpajia — ao -10 °C; bcio 3HMy B03MoacHbi orrenean (#kob- 
JieB, 1961; ATaac.., 1971). C 3anaAa Ha boctok b CBa3H c noHHaceHHeM TeMnepaTypbi b 
npn6peacHOH nacTH EapeHueBa Mopa yBeaHHHBaeTca cypoBOCTb KaHMaTa: noHnacaeTca 
cpeAHaa roAOBaa TeMnepaTypa, yBeaHHHBaeTca OTHOCHTeabHaa BaaacHOCTb, noBTopae- 
MOCTb TyMaHOB. 

KoabCKHH n-OB — nacTb EaaTHHCxoro KpHCTaaaHHecKoro mHTa, cocToamero H3 
KHcabix HHTpy3HBHBix nopoA (rpaHHTbi, meHCbi h Ap.)> BAoab no6epeacba He nepexpbi- 
tbix neTBepTHHHbiMH OTaoaceHHaMH. B HecaeAyeMOM paHOHe CTpyKTypHO-AeHyAauHOH- 
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hbih pem>e(j) npe^CTaBjuieT coboii xojiMHCTo-rpflAOByio paBHHHy c abcojnoTHbiMH bbico- 
TaMH, He npeBbimaiomHMH 200 m, oObihho ao 100 m (ATJiac.., 1971; Ka3aicoBa, 1972; 
JlerKOBa h #p., 1977). njiocKOBepniHHHbie xojimbi h rpn^bi nepe^yiOTCH c 3abojiOHeHHbi- 
MH nOHH)KeHHHMH, HaCTO C 03epaMH. K MOpiO paBHHHa oOpblBaeTC^ KpyTMM BbICOKHM 
ycTynoM, pacnjieHeHHbiM niyboKHMH byxTaMH c BbipanceHHOH cepneH 2—3 mopckhx 
Teppac h KaMeHHCTbiMH, pence necnaHbiMH muincaMH b BepniHHax 6yxT. B paiioHe npe- 
o6jia#aK)T npHMHTHBHo-meOHHCTbie TyH^poBbie, HJDiioBHajibHO-ryMycoBbie ono#3o- 
jieHHbie TyH^poBbie h TopcjjflHO-bojiOTHbie nonBbi (EenoB, EapaHOBCKan, 1969). 

Ha nobepencbe Hanbojibniyio njioma^b 3aHHMaK)T MoxoBo-KycTapHHHKOBbie h jih- 
maHHHKOBO-KycTapHHHKOBbie (Ha 6ojiee OTKpbiTbix o6#yBaeMbix ynacTicax) TyH#pbi, b 
TpaBHHO-KycTapHHHKOBOM npyce KOTopbix o6biHHO ^OMHHHpyeT Empetrum hermaphro- 
ditum Hagerup c 6ojiee hjih MeHee 3HaHHTejibHOH npHMecbK) flpyrnx KycTapHHHKOB: Be- 
tula nana L., Vaccinium uliginosum L., V. vitis-idaea L., V. myrtillus L., Loiseleuriapro- 
cumbens (L.) Desv., Arctous alpina (L.) Niedenzu, Diapensia lapponica L., Phyllodoce 
caerulea (L.) Bab.; co^OMHHaHTOM TaKnce nacTO HBJineTcn Chamaepericlymenum sueci- 
cum (L.) Aschers. et Graebn. Eojibiime rnioma^H b noHHnceHHnx 3annTbi bojiOTaMH. Hac- 
to BCTpenaiOTcn bojioTHbie KOMnneKCbi: Ha Konicax h 6yrpax c KycTapHHHKOBbiMH coob- 
mecTBaMH, noxoncHMH Ha TyH^poBbie, HHor#a c hh3khm pa3penceHHbiM KycTapHHKOBbiM 
npycoM H3 KapjiHKOBOH 6epe3KH h(hjih) hb (Salix glauca L., S. lapponum L., S. phylicifo- 
lia L.); b MonancHHax — c ocokobbimh hjih nyuiHUHeBbiMH coobmecTBaMH c noKpoBOM 
H3 c(j)arHOBbix hjih rnnHOBbix mxob. B #ojiHHax pynbeB pa3BHTbi hbhjikh. Ha necnaHbix, 
b MeHbmeH CTeneHH Ha KaMeHHCTbix njwncax pacnpocTpaHeHbi npHMopcKHe Jiyra. B xo- 
porno 3amHmeHHbix ot BeTpa MecTax (no# CKJioHaMH H ycTynaMH, b peHHbix flOJiHHax) 
Hepe^KO BCTpenaKDTcn KycTapHHHKOBbie, flepeHHO-KyctapHHHKOBbie, pa3HOipaBHbie 
KycTapHHKOBbie coobmecTBa hjih, b Hanbojiee bjiaronpHflTHbix ycjiOBHnx, KpHBOJiecbn 
H3 Betula czerepanovii Orlova. 

BocTOHHan nacTb ceBepHoro nobepencbn Kojibcxoro n-OBa othochtch k CeBepHOMy 
npHMopcKOMy reoboTaHHnecKOMy oicpyry Kojibckoh no^npoBHHUHH EBponeHCKO-3a- 
na^HOCHbHpcKOH TyH^poBOH npoBHHUiHH (reoboTaHHHecKoe.., 1989), k TepHbepcKOMy 
(J)jiopHCTHHecKOMy paiiOHy (PaMeHCKan, 1983). 


MaTepwaji h MeTO/uuca 

Jinx aHajiH3a JioKajibHoii (Jmopbi /JajibHHx 3ejiemj;oB Hcnojib30BaH MaTepnaji aBTopa, 
cobpaHHbiii b 2003—2005 it., c yneTOM ncnpaBJiertHH h .zjobaBJieHHH B. A. Kocthhoh, 
AaHHbie repbapneB KaH^ajiaiciiicKoro rocy^apcTBeHHoro npHpo#Horo 3anoBeflHHKa h 
nojinpHo-AjibHHHCKoro boTaHHHecKoro ca^a-HHCTHTyTa h JiHTepaTypHbix hctohhhkob 
(Ojiopa MypMaHCKoii objiac™, 1953—1966; Hulten, 1971; TeoprHeBCKHH, 1981; Pa- 
MeHCKan, 1983; Bmajib, 2001; naHeBa h jjp., 2006). CnncoK (Jmopbi HBaHOBCKoii rybbi 
cocTaBJieH no HeonybjiHKOBaHHbiM cbopaM A. B. Pa3yMOBCKOH 2005 r. h jiHTepaTypHbiM 
AaHHbiM (Ojiopa.., 1953—1966), cnncoK (Juiopbi CeMHoeTpoBbn — no H. n. EpecjiHHOH 
(1969). KpaTKHH aHajiH3 nepenHCJieHHbix 3 jioKajibHbix (Jmop h Been (jniopbi boctohhoh 
nacra ceBepHoro nobepencbn Kojibcxoro n-OBa onybjiHKOBaH b cTaTbe C. B. Hhhchko c 
coaBT. (2006). 

Jinx cpaBHeHHn npoaHajiH3HpoBaH cocTaB 38 JioKajibHbix (Jmop H3 npHJieraiomHx pe- 
thohob k))khoh HacTH ApKTHHecKoii (jjjiopHCTHHecKOH objiacTH h ceBepHOH HacTH Eope- 
ajibHoii: (J)jiop nofl30H ceBepHbix h wncHbix rnnoapKTHHecKHx TyH,ap Eojibine3eMejib- 
CKOH TyH,api»I (cOOTBeTCTBeHHO apKTHHeCKHX H rHnoapKTHHecKHX (j)JIOp no THnOJIOrHH 
O. B. PebpncToii (1977)), JiecoTyHjjpoBbix h ceBepoTaencHbix (jjjiop ApxaHrejibCKoii obji. 


62 



30° 36° 42° 48° 54° 60° 66° 



Phc. 1. MecTOHaxoHqjeHHJi jioKajitHtix (jmop. 

/ — JioKanbHbie <})Jiopbi ceBepHbix rHnoapKTHHecKHX TyH^p, 2 — kokhmx rHnoapKTHHecKHX TyHflp, 3 — ceBepHoro no6e- 
pejKbH Kojibcxoro nojiyocTpoBa, 4 — JiecoTyHflpbi, 5 — ceBepHOH TanrH. 


h Pecny6jiHKH Komh, ceBepoTae)KHi»ix (Jmop KapejiHH h MypMaHCXOH o6ji. (pnc. 1). 
CnncKH (j)jiop b3hth H3 jiHTepaTypHbix hctohhhxob (Eor^aHOBa, BexoB, 1969a,6; Be- 
xob, Eor^aHOBa, 1970; MapTbmeHxo, 1974; Pe6pHCTaji, 1977; KpaBHemco, EejioycoBa, 
1990; Cokojiob, 1992; Bopo6i»eBa, 1996a,6; KHcejieBa h #p., 1997; JIaBpHHeHKO h jjp ., 
1999; KocTHHa, 2003; IIImhat, 2005); fljui xoppexTHoro cpaBHeHHH cnexTpbi (Jmop nepe- 
CHHTaHBI RJIX Bcex paCCMOTpeHHBIX (|)J10p npH OflHHaXOBOM o6l>eMe TaKCOHOB H OTHece- 
hhh bh.h.ob x TeM hjih hhbim rpynnaM. H3-3a HeflocTaTxa MecTa b cTaTbe npHBe#eHbi #aH- 
Hbie jjjix 3 jioxajiBHbix (Jmop ceBepHoro no6epe)Xbfl Kojibcxoro n-OBa, a .zyw ocTajibHbix 
4)Jiop — tojibxo ycpeflHeHHbie flaHHbie no pernoHaM. 

ripn aHajiH3e (Jmop yHTeHbi TOJibxo a6opnreHHbie bhabi. PaccMOTpeH TaxcoHOMH- 
necxHH cocTaB (j)jiop, cocTaB innpoTHbix n AOJirorabix reorpa(j)HHecxnx rpynn. 06i>eM 
n Ha3BaHHH BHflOB h reorpa^HnecxHe rpynnbi npmmTbi no CBO^xe H. A. CexpeTape- 
boh (2004) c HexoTopon xoppexrapoBxoH. bh.h.ob H3 ceBepoTae^cHbix (J)jiop, He 3a- 
xo^Huinx b ApxTHxy, CBe^eHHH b3htm H3 cboaox no cooTBeTCTByioiijHM paiioHaM (Ojio- 
pa.., 1953—1966; Ojiopa.., 1974—1977; Ojiopa.., 1974—2004; UImhot, 2005). 

Han6oJiee cymecTBeHHbie H3MeHeHHH BHeceHbi b cocTaB mnpoTHbix (jjpaxijHH. Apx- 
To6opeajibHafl rpynna He BXjnoneHa b 6opeajibHyio (jjpaxumo, xax mm npnHHMajin pam>- 
me (Hhhchxo h jxp., 2006), a oG'be.zjHHeHa BMecTe c rpynnoii nojiH30HajibHbix bhaob, 
rnnpoxo pacnpocTpaHeHHbix b no#30He kd^xhmx rnnoapxTHHecxnx TyH#p hjih eme #ajib- 
ine npoHHxaiomHx Ha ceBep, b OTflejibHyio (jjpaxuHio, xoTopaa ycjioBHO Ha3BaHa apxTO- 
6opeajibHOH. 3Ta (jjpaxuHH BXjnonaeT bhabi, Gojibinaa nacTb apeana xoTopbix jioxht k))x- 
Hee TyH^poBOH 30Hbi, ho xoTopbie #ajiexo 3axo,zj5iT b TyH^pbi h, tbxhm o6pa30M, b6jih3h 
TyH^poBO-Tae)XHOH rpaHHUbi He MoryT cjiy>XHTb AH^xjjepeHijHpyiomHM 3JieMeHTOM uih- 
poTHbix cnexTpoB (J)jiop, hto c6jiH>xaeT hx b otom OTHomeHHH c BH#aMH rnnoapxTHHe- 
cxoh (jjpaxuHH. riojiH30HajibHbie. bhah, He 3axofljimHe hjih He3HaHHTeJibH0 3axofljimHe 


63 

















b ApKTHKy, BKJiKDneHbi b 6opeajibHyio 4>paKUiHK). no,ao6HaH TOHKa 3peHHH npHBe^eHa 
b cTaTbe K). H. HepHOBa h H. B. MaTBeeBOH (2002 : 27), b KOTopon b cxeMe ninpoTHo- 
ro cocTaBa apKTHHecKoii 6hotbi rnnoapKTHHecKHe h rHnoapKTOMOHTaHHbie, apKToOo- 
peajibHbie, apKTOCTenHbie h nacTb nojiH30HajibHbix bh#ob oTHeceHbi k rpynne bh^ob, 
«mnpoKO pacnpocTpaHeHHbix b ApKTHKe h Ha paBHHHHbix TeppuTopH^x 3a ee npe#ejia- 
MH» H OT^ejieHbl OT BH£OB, «BCTpeHaK)mHXCfl Ha paBHHHHbix TeppHTOpHHX npeHMy- 
mecTBeHHO b npe^ejiax Apkthkh» (apKTHnecKHx, apKToajibnHHCKHX, MeTaapKTHHecKHx 
H apKTOMOHTaHHblx), C 0£H0H CTOpOHbl H, OT BH£OB, «3aXO£flmHX B KDHCHyK) HaCTb TyH£- 
Poboh 30Hbi» (OopeaubHbix h nacra nojiH30HajibHbix) — c flpyroH. 

/Jjhi cpaBHeHHH jioKajibHbix ^Jiop no cocTaBy reorpa<j)HHecKHX rpynn rjul Kanc^OH 
napbi (J)Jiop paccHHTaHa Mepa cxo^CTBa CbepeHceHa jxjik BecoBbix mhokcctb (lOpijeB, 
CeMKHH, 1 980) — cyMMa HaHMeHbiiiHx AOJien cooTBeTCTByiomHx rpynn bo (Jmopax (#a- 
jiee o6o3HanaeTCH Rax R03(|)(])HHHeHT CbepeHceHa). 


Pe3yjibTaTbi h hx o6cyHcneHiie 
BoraTCTBO H TaRCOHOMHHeCRHH COCTaB (|)JIOp 

B /^ajibHHx 3ejieHu;ax OTMeneHO 275 bh^ob aOopHreHHbix cocy^ncTbix pacTeHHH H3 
148 po^oB h 59 ceMencTB, b CeMHocTpoBbe — cooTBeTCTBeHHo 228,129 h 51, b oxpecT- 
hocthx HBaHOBCKOH ry6bi — 231, 138 h 57 (Ta6ji. 1). Taxoe BH^oBoe OoraTCTBO xa- 
paKTepHO a jix rHnoapKTHHecKHx JioKajibHbix (J)jiop — ot 150—180 ro 300 — 350 bh#ob 
(TojiManeB, 1974). Flo HHCJiy TaxcoHOB 3th jioxajibHbie (Jmopbi cxo^Hbi c HaHOojiee K)>x- 
hbimh (JjjiopaMH no#30Hbi K»KHbix nmoapxTHHecxHx TyH#p, ho HecKOJibKO 6orane 6oJIb- 
niHHCTBa TyHflpoBbix (j)Jiop Bojibme3eMejibCKOH TyH^pw h n-OBa KaHHH (CepmeHRO, 
1986). JlecoTyHflpoBbie (j)jiopbi ApxaHrejibcxoii o6ji. hmckdt cxo^Hoe 6oraTCTBO, a 6ojib- 
me3eMejibCKaH jiecoTyHApoBaa (jmopa JleK-BopKyTbi 3aMerao 6e#Hee. Cpe#H npoaHajiH- 
3npoBaHHbix ceBepoTae)KHbix JioKajibHbix (j)jiop ceBepHoii KapejiHH h KojibCKoro n-OBa 
OKa3ajiHCb Rax 6ojiee 6oraTbie, Tax h 6jiH3KHe no HHCJiy TaKCOHOB k jioKajibHbiM (JmopaM 
ceBepHoro no6epe>xbfl. Cpe^n nocjie^HHx He TOJibKo (|)Jiopbi octpobob apxHnenaroB, Hbe 
He6ojibinoe 6oraTCTBO mo>kho o6b5iCHHTb He.n.ocTaTxoM nnoma^H h pa3Hoo6pa3HH Mec- 
TOoSnTaHHH, ho h MaTepHKOBbie. BocTOHHoeBponeHCKHe ceBepoTae>xHbie (Jmopbi (xpo- 
Me caMOH ceBepHon) HaMHoro 6orane (Ta6ji. 2). 

CocTaB 10 Be#ymHx ceMencTB bo Bcex 3 paccMOTpeHHbix JioKajibHbix (Jmopax boc- 
tohhoh nacra ceBepHoro no6epe>xbfl Kojibcxoro n-OBa OAHHaxoB. IlepBbie 2 MecTa 
b cneKTpe £ejnnr ceMeftcTBa Cyperaceae u Poaceae c oneHb 6jih3khmh 3HaneHHflMH 
(10—14%), 3aMeTH0 npeBbimaiomHMH aojih ocTajibHbix ceMeitarB; 3-e MecTo 3aHH- 
MaiOT Asteraceae, 4-e h 5-e — Caiyophyllaceae u Rosaceae (b pa3HOM nop*mxe). Oie- 
Ayiomne 5 ceMencTB — Salicaceae , Juncaceae , Ericaceae (b ninpoKOM CMbicne bkjho- 
nan Vacciniaceae), ScrophulariaceaeJ • n Ranunculaceae — b cnexTpax (jmop 3aHHMaK)T 
pa3Hbie MecTa (Ta6n. 1). 

CeBepoTae^cHbie (})Jiopbi KapejiHH h MypMaHCXOH o6ji. no cocTaBy Be^yninx ce- 
MencTB oneHb noxo>RH Ha cJ)Jiopbi ceBepHoro no6epe>xb5i KojibCKoro n-OBa. Otjihhhcm 
mo)kho CHHTaTb noflBJieHHe bo mhothx H3 hhx cpe#H Be,zjyinHX ceMencTB Orchidaceae. 
CocTaB Be^yiunx ceMencTB ceBepoTae>KHbix BocTOHHoeBponeHCKHx (j)Jiop noxo>K Ha Ta- 
KOBOH KOJIbCKHX H KapeJIbCKHX, HO OTJIHHaeTCfl OT HHX CHJIbHee. B nepBOH RQCZTKe npH- 
cyTCTByiOT Orchidaceae , Apiaceae hjih Fabaceae , Heo6fl3aTejibHO Bee 3 b o#hoh (Jijio- 
pe, ho KaKoe-JiH6o H3 hhx — b Ka^on. CeMeHCTBa Juncaceae h Ericaceae b 6ojib- 
iiiHHCTBe (J)Jiop (KpoMe caMbix ceBepHbix) He bxozi;ht b hhcjio 10 BezjymHx. BojibniHHCTBo 
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TABJ1HUA 1 

EoraTCTBO H TaKCOHOMHHCCKHH COCTaB JIOKaJIbHbIX $Jiop 
ceBepHoro noOepexcba Kojibcicoro n-OBa 


TaxcoH 

/lajibHHe 3ejieHUbi 

CeMHocTpoBbe 

WBaHOBCKaa ry6a 

1 

1_ 

2 

3 

1 

2 

3 

1 

2 

3 

BejiyuiHe ceMencTBa: 










Cyperaceae 

33 

12 

1-2 

28 

12 

1 

32 

14 

1 

Poaceae 

33 

12 

1-2 

27 

12 

2 

24 

10 

2 

Asteraceae 

19 

7 

3 

17 

7 

3 

18 

8 

3 

Caryophyllaceae 

17 

6 

4 

13 

6 

4-5 

11 

5 

5 

Rosaceae 

14 

5 

5 

13 

6 

4-5 

14 

6 

4 

Salicaceae 

13 

5 

6 

12 

5 

6 

8 

3 

9 

Juncaceae 

12 

4 

7 

10 

4 

7 

10 

4 

6 

Ericaceae 

10 

4 

8-9 

9 

4 

8-9 

9 

4 

7-8 

Ranunculaceae 

10 

4 

8-9 

8 

4 

10 

7 

3 

10 

Scrophulariaceae 

8 

3 

10 

9 

4 

8-9 

9 

4 

7-8 

Beziymne pojibi: 










Carex 

27 

10 

1 

23 

10 

1 

25 

11 

1 

Salix 

12 

4 

2 

12 

5 

2 

8 

3 

2 

Ranunculus 

6 

2 

5-6 

5 

2 

4-8 

5 

2 

4 

Equisetum 

5 

2 


6 

3 

3 

4 

2 

5-11 

Poa 

6 

2 

5-6 

5 

2 

4-8 

1 

<1 


Juncus 

5 

2 


5 

2 

4-8 

6 

3 

3 

Calamagrostis 

3 

1 


2 

1 


4 

2 

5-11 

Luzula 

7 

3 

3-4 

5 

2 

4-8 

4 

2 

5-11 

Hieracium 

7 

3 

3-4 

4 

2 


4 

2 

5-11 

Hhcjio: 










BHUOB 

275 



228 



231 



pOJIOB 

148 



129 



138 



ceMencTB 

59 



51 



57 



CeMeMCTB C 1 BHJIOM bo (t)/iope 

23 

29 


24 

47 


28 

49 


ceMeHCTB c 2 BimaMH bo (Jxnope 

11 

19 


7 

14 


7 

12 


pOJIOB C 1 BHJIOM BO (J)JI0pe 

101 

68 


93 

72 


100 

72 


POJIOB C 2 BWWMH BO (J)JIOpe 

24 

16 


18 

14 


21 

15 


bhjiob b 5 BeaymHX ceMeHCTBax 

116 

42 


98 

43 


99 

43 


BHUOB B 10 BejiyiHHX ceMeHCTBax 

169 

61 


146 

64 


142 

61 



n p h m e m a h h e. 3iiecb h b Ta6,i. 2 npHBejieHbi ceMencTBa, bxojihluhc b nepBbie 10, h pojibi — b nepBbie 3 xota 6bi 
b ojihoh (t)Jiope. 1 — hhcjto TaKcoHOB, 2 — jkxhh (%), 3 — MecTO b cneicrpe (yKa3aHo juih ceMencTB, 3aHHMaioiUHX 
He HH)Ke 10-ro, h hjih poflOB — He Huxe 5-ro MecTa). 


ceBepoTae>KHMX BOCTOHHoeBponencxnx (J)jiop OTJiHnaeTCH Tax>xe cHH>xeHHeM #ojih 
Poaceae h Cyperaceae , b pe3yjibTaTe Asteraceae nacTO oxa3biBaeTCfl Ha 2-m hjih #a- 
>xe 1-m MecTe. Bo MHorHX (j)jiopax Tax^xe CHH>xaeTCfl aojui Caiyophyllaceae , h oho 
He nona^aeT b nepBbie 5 ceMencTB, a Ranunculaceae , Hao6opoT, nacTO Tyzja bxoaht 
(Ta6ji. 2). 

BocTOHHoeBponeiicKHe (jiJiopbi jiecoTyHApbi h io>xHbix rHnoapxTHHecxnx TyH#p no 
cocTaBy BeziymHx ceMencTB Tax>xe noxoacn Ha cjuiopbi ceBepHoro no6epe)Xbfl Kojibcxo- 
ro n-OBa (Ta6ji. 2). O/jHaxo bo (jiJiopax io>xHbix rnnoapxTHHecxnx TyH#p HeMHoro HH>xe 
ZIOJIH Cyperaceae (name Bcero 3amiMaeT 3-e MecTO b cnexTpe ceMencTB). B hhcjio nep- 
Bbix 5 ceMencTB nacTO bxo#ht Ranunculaceae n He bxo#ht Rosaceae. Fabaceae nacTO 


3 BoTaHHHecKHH >KypHaji, Ne 1, 2008 r. 
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bxoaht b nepBbie 10 ceMeiiCTB He tojibko b Tae>KHbix, ho h b jiecoTyHApoBbix h TyHApo- 
bbix BOCTOHHoeBponeHCKHx (J)jiopax. B HexoTopbix (Jmopax cpe^H nepBbix 10 ceMeiiCTB 
noflBJHHOTCfl Brassicaceae h Saxifragaceae , nocne^Hee — TOJibKo b npHypajibCKHX (Jmo- 
pax (XajibMep-IO, BepxoBbH pex Kapbi, THeTbio), oTJiHnaiomHxcfl noBbimeHHbiM ynac- 
raeM apKToajibnHHCKHX bhaob (PeOpHCTaa, 1977). IToctohhho b BeAymne 10 ccmchctb 
(a Brassicaceae Aa>xe b Be^ymne 5) ohh HaHHHaiOT bxoahtb bo (j)Jiopax ceBepHbix rnno- 
apKTHnecKHX TyHAp. B OojibiiiHHCTBe 3thx JioKajibHbix (j)Jiop Cyperaceae 3aHHMaeT 
4 — 6-e MecTO, a b nepBbie 3 ceMeiicTBa bxoaht Cajyophyllaceae h, xax h b hckoto- 
pbix (j)jiopax io>KHbix rHnoapKTHHecKHX TyH^p (b ochobhom b npHypajibCKHX), H3 nep¬ 
Bbix 10 ceMeiiCTB Bbina^aeT Ericaceae . 

IIo HaOopy BeAymnx ceMencTB (jmopbi boctohhoh nac™ ceBepHoro no6epe>xbfl 
Kojibcxoro n-OBa cooTBeTCTByiOT xapaxTepHCTHxe, npHBeAeHHoii O. B. PeOpHCToii 
(1977) oth BOCTOHHoeBponeiicKHx io>KHoapKTHHecKHX (ninoapKTHHecKHx) (Jmop: 6ojib- 
me Bcero (npHMepHO nopoBHy) bhaob Poaceae h Cyperaceae ; b nepBbie 5 ceMeiiCTB Tax- 
)xe bxoaht Caryophyllaceae ; 6ojibiiioe ynacrae Rosaceae h Salicaceae h HeBbicoKoe — 
Saxifragaceae h Brassicaceae — OopeajibHaa nepTa, xapaxTepHaa Riin io>KHoapKTHHe- 
ckhx (J)jiop. BMecTe c TeM no cocTaBy BeAymnx ceMeiiCTB 3th (Jmopbi noxo>KH He tojibko 
Ha (Jmopbi lomioii nacTH Bojibiue3eMejibCKoii TyHApbi, ho h Ha ceBepoTae>KHbie (Jmopbi, 
HMeioTCH jiHinb HeOojibmne otjihhhh h ot Tex, h ot Apyrnx. 3HanHTejibHoe hhcjio (6ojib- 
me nojiOBHHbi) ceMeiiCTB, npeACTaBJieHHbix bo (Jmope 1—2 BHAaMH, cHHTaeTca xapax- 
TepHbiM rjw apxTHHecKHx (J)jiop (PeOpHCTaa, 1977; lOpneB h AP-, 1978), OAHaxo Riin pac- 
CMOTpeHHbix ceBepoTae)KHbix (jjjiop 3to TO>xe BepHO (Ta6ji. 2). 

flojiH 5 BeAymnx ceMeiiCTB bo (Jmopax boctohhoh nac™ ceBepHoro no6epe>xbfl 
Kojibcxoro n-OBa — 42 j — 43 %, 10 BeAymnx ceMeiiCTB — 61 — 64 % (Ta6ji. 1 ). npHMep- 
ho Taxne )xe cooTHomeHHH yxa3aHbi O. B. Pe6pHCToii (1977) h B. T. CeprHeHKO (1986) 
xax xapaxTepHbie rim rHnoapxTHHecxHx (Jmop. B 6opeajibHbix (Jmopax aojih 10 Be- 
Aymnx ceMeiiCTB o6bihho MeHbiue 60 % (TojiManeB, 1974). J\nn paccMOTpeHHbix ceBe- 
poTae)KHbix 4>jiop (Ta6n. 2) 3to OKa3ajiocb cnpaBeAJiHBbiM (54 — 59 %), OAHaxo pa3Jin- 
Hne Bee )xe He3HaHHTejibHo. J\onn nepBbix 5 ceMeiiCTB b ceBepoTae)KHbix (Jmopax Tax- 
)xe HeHaMHoro HH>xe: 35—43 % (Bbirne 40 % — tojibko b octpobhbix). Bo (jjjiopax 
jiecoTyHApbi h io^khbix ninoapKTHHecKHx TyHAp aojih 5 h 10 BeAymnx ceMeiiCTB cxoa- 
hbi c TaxoBBiMH bo (Jmopax ceBepHoro no6epe>xbfl Kojibcxoro n-fOBa: 40 — 46 % h 61 — 
67 % (b a6cojnoTHOM Gojibhimhctbc ^o 65). 3aMeTHo OTJiHnaTbCH aojih nepBbix 10 ce¬ 
MeiiCTB HanHHaeT b jioxajibHbix (jjjiopax ceBepHbix rHnoapxTHHecxHx TyHAp: He MeHee 
70 %; aojih nepBbix 5 ceMeiiCTB b hhx 44—52 %. 

BeAymHMH bo (J)jiopax /JajibHHX 3ejieHu;oB, CeMHOCTpoBbH h HBaHOBCxoii ry6bi, a 
Taioxe 6ojibiiiHHCTBa cpaBHHBaeMbix c hhmh KaK 6opeajibHbix, TaK h apxTHHecKHx (j)jiop 
hbjihiotch poABi Carex h Salix. B ocTajibHbix poAax bhaob HaMHoro MeHbine, hx nopnAOX 
b cneKTpax pa3JiHHaeTcn. Bo Bcex (jjjiopax ceBepHoro no6epe)KbH b nepBbie 5 poaob bxo¬ 
aht Ranunculus u Luzula (Ta6ji. 1). Bo mhothx ocTajibHbix (Jjjiopax b BeAymne 5 poaob 
bxoaht Ranunculus (nacTO 3aHHMaeT 3 — 4-e MecTa, a HHorAa acjiht c Salix 2-e), Equi- 
setum , Stellaria (Ta6ji. 2). CocTaB BeAymHx poaob bo (j)Jiopax chjibho BapbHpyeT, h 3aKO- 
HOMepHbie pa3JiHHHH TpyAHo npocjieAHTb. H3 HaH6ojiee 3aMeTHbix otjihhhh b cocTaBe 
Poaob mohcho Ha3BaTb rim 6ojiee io)KHbix H3 ceBepoTae)KHbix (J)jiop peryjiHpHoe npncyT- 
CTBHe cpeAH nepBbix 5 poaob Viola; win HexoTopbix (npHypajibCKHX) 6ojibine3eMejib- 
CKHX (j)JIOp K))KHbIX THnOapKTHHeCKHX TyHAP H BCeX (|)JIOp ceBepHbix rHnoapKTHHecKHX 
TyHAp — HajiHHHe b nepBoii MTepKe poAa Draba u BbicoKoe ynacrae poAa Saxifraga 
(bo (jjjiopax noA30Hbi ceBepHbix ninoapKTHHecKHx TyHAp 3aHHMaeT 1 — 3-e MecTa b 
cnexTpe, b npHypajibCKHX (J)jiopax lo^cHbix rHnoapxTHHecxHx TyHAp — 2 — 3-e MecTa). 
B 6oJIbIHHHCTBe TyHApOBbIX JIOKaJIbHbIX (j)JIOp (b TOM HHCJie BO Bcex (Jmopax nOA30HbI 
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TAEJ1HUA 2 

EoraTCTBo m TaKC0H0MH L iecKHH cocTaB KOJibCKHx m KapejibcKwx ceBepoTaexcHbix w BocTOHHoeBponencKux ceBepoTaextHbix, 

jiecoTyH^poBbix h TyknpoBbix jioKajibHbix <j)jiop 
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pyet, npHBeAeno TOJibKO ouho 3iiaHeiiwc. 



ceBepHbix rHnoapKTHHecKHx TyH^p) ynacrae po,zja Carex 3aMeTHO chh^ccho, ero aojih 
npHMepHO paBHa (HHor^a HeMHoro HiDKe) flOJie Salix (h £OJie Saxifraga bo (jmopax ce¬ 
BepHbix mnoapKTHHecKHX TyH^p). 

XapaKTepHOH nepTOH ceBepHbix BOCTOHHoeBponeiiCKHX (jmop, xax apKTHnecxHx, Tax 
h 6opeajibHbix, hbjihctch 6ojibiuoe hhcjio po#OB, npe^cTaBJieHHbix 1 bh^om (MapTbi- 
HeHKO, 1974; PeGpHCTaa, 1977; lOpueB h jjp., 1978). TaKHxpoflOB okojio 70 % b jioxajib- 
Hbix (Jmopax ceBepHoro no6epe)Kbfl Kojibcxoro n-0Ba h 60—70 % b 6ojibuiHHCTBe jio- 
xajibHbix (J)jiop ocTajibHbix paiiOHOB (Ta6ji. 1, 2). 


lIlHpOTHblH COCTaB (|)JIOp 

B jioxajibHbix (Jmopax boctohhoh nacra ceBepHoro no 6 epe)Kbfl Kojibcxoro n-OBa 
6 ojibiue Bcero bh,ziob apKTo 6 opeajn>HOH (jjpaxuHH — okojio 30 % b Ka>K£OH (])Jiope 
(Ta 6 ji. 3), b ochobhom 3to BH^bi apKTo 6 opeajibHOH rpynnbi; nojiH30HajibHbix bh^ob, #a- 
jieKo 3axo£JimHX b ApKTHxy, 4%. THnoapKTHHecKa$i (jjpaKijHfl (npHMepHO nopoBHy 
rHnoapKTHHecKHX h rHnoapKTOMOHTaHHbix bhaob) BKjnonaeT b ce 6 a okojio 20 % cocTa- 
Ba (J)jiop. 3aMeTH0 pa3JiHHaiOTCJi (Jmopbi no cooTHomeHHHM apKTHHeCKOH h 6 opeajibHon 
(jjpaKUHH: bo (|)Jiopax flajibHHx 3ejieHijoB h HBaHOBCKOH ry 6 bi £ojih 3thx (jjpaxijHH 
npHMepHO paBHbi (b nepBOH HeMHoro 6 ojibine bh,ziob 6 opeajibHOH (jjpaKijHH: 23 h 27 %, 

BO BTOpOH- apKTHHeCKOH*. 26 H 23 %), a BO (J)JIOpe CeMHOCTpOBbH AOJXa 6 opeaJIbHOH 

4>paKi^HH HaMHoro uuukg (13 %) h 3aMeTHO MeHbine apKTHHeCKOH (31 %). ApKTHHecKyio 
(JjpaKiiiHK) cocTaB jihkdt b ochobhom BH£bi apKToajibnHHCKOH rpynnbi. 

3aMeTHbie pa3JiHHHH b uihpothom cocTaBe jioxajibHbix (Jmop ( 6 ojiee 6 opeajibHbiii xa- 
paKTep (Jmop HBaHOBCKOH ry 6 bi h oco 6 chho flajibHHX 3ejieHijoB no cpaBHeHHio c (Jmo- 
pOH CeMHOCTpOBbH) MO>KHO 06 'bHCHHTb npOflBH)KeHHeM JieCOTyHflpbl 3HaHHTeJIbHO flaJIb- 
me Ha ceBep b^ojib pex BopoHbH, Bap 3 HHa h Bna^aiomHx b HBaHOBCKyio ry 6 y (HepHaa, 
HBaHOBKa, /JposflOBxa), b cbh3h c neM ro no 6 epem>fl TaM aoxoaht 6 ojibine 6 opeajibHbix 
BH£OB. 

B ceBepoTae 5 KHbix (Jmopax aojui bhaob apKTHHecKon (jjpaKijHH (b ochobhom 3 to apx- 
ToajibnnHCKHe bh^bi) HaMHoro MeHbine: b 6 ojibniHHCTBe (j)Jiop ro 7 % (Ta 6 ji. 3), a 6 ope- 
ajibHoii (jjpaxuHH — 6 ojibine: b no^aBJunomeM 6 ojibniHHCTBe Bbirne 50 (#0 74) %. B jio- 
xajibHbix (juiopax iokhbix ranoapKTHHecKHx TyH^p aojih apKTHHeCKOH h 6 opeajibHOH 
(jjpaKijHH chjibho BapbHpyiOT (Ta 6 ji. 3): nepBaa (Tax >Ke, KaK h bo (Jmopax ceBepHoro no- 
6 epe)KbH KojibCKoro n-OBa, cocToamaji b ochobhom H3 apKToajibnHHCKHX bh^ob) okojio 
20 % b caMbix iohchbix (J)jiopax (BopKyra, OpTHHbi), okojio 30 % b 6 ojiee ceBepHbixpaB- 
hhhhbix (O^HH^OMyciopa, Majioro CiopHefl, Hamaoio, CaBaio) h okojio 40 % b npn- 
ypajibCKHx (XajibMep-IO, BepxoBbeB p. Kapbi, THeTbio); BTopaa ot 6 % (b npnypajibCKHx 
4>jiopax) a o 25 % (b caMbix lomibix ). 1 B jioKajibHbix (jmopax ceBepHbix rnnoapKTHHe- 

CKHX TyHAP 54-65 % BH£OB apKTHHeCKOH (jjpaKUHH, npHHeM .ZIOJIH Co 6 cTBeHHO apKTH- 

necKHX bhaob HeHaMHoro mrae aojih apKToajibnHHCKHX; 6 opeajibHbix bh^ob #0 2 %. 
rHnoapKTHHecxaH (jjpaKijHfl cocTaBjiaeT 3—15 % bo (jjjiopax no,zi30Hbi ceBepHOH Tan- 
rn, okojio 20 % — iohchbix rHnoapKTHHecKHX TyH^p, okojio 15 % — ceBepHbix rnno- 
apKTHnecKHx TyH^p; apxTo 6 opeajibHaH (J)paKLiiHJi — cooTBeTCTBeHHO npH6jiH3HTejibH0 
20—30, 30—40 h 20—30 %. JlecoTyHApoBbie jioxajibHbie (|)Jiopbi ApxaHrejibCKOH o 6 ji. 
no ninpoTHOMy cocTaBy 0Ka3ajiHCb 6 jiH)Ke k Han 6 ojiee ceBepHbiM ceBepoTaemibiM; 6 ojib- 
ine 3 eMejibcxaH jiecoTyH^poBan 4>jiopa JleK-BopKyTbi noxo^ca Ha Han 6 ojiee K»KHbie (Jmo- 
pbi noA30Hbi io)KHbix rnnoapKTHHecKHx TyH/ip (BopxyTbi h OpTHHbi). 


1 FIpHBejieHHbie O. B. Pe6pHCTOH (1977) umpoTHwe cneKTpbi Tex )Ke 4>jiop BOCTOKa Bojibiue3eMejibCKOH 

TyHJipbl CHJIbHO OTJIHHaiOTCH, HTO CBH3aHO C pa3HOH TpaKTOBKOH apeaJIOB MHOTHX BH^OB. 
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n p h m cm a ii h e. 3nccb h b Ta6.n. 4: I — mhcjio TaKCOHOB, 2 — jxonn (%). JXjih cjmop ceBcpHoro no6epe>Kbfl KojibCKoro n-osa npi-iBCflCHbi 3HaMCHHH napaMeipoB min Ka'-Knoii (jyiopu; 
ju m Kax/ioii rpynnw ocTajibHbix c])jiop yKa3aHbi MHHHMaJibHbic ii MaKCHNuuibHbie (Mepc3 Tiipe) m cpenHiie (b ckookbx) 3Ha i ienn*i. Ecjih b KaKoii-To rpynne (Juiop napaMCTp hc BapbiipycT, npn- 
BeneHO TaibKO oziho 3HaMeHiie. 



TaKHM o6pa30M, no nmpoTHOMy cocTaBy JiOKajibHbie 4>Jiopbi boctohhom nacTM ce- 
BepHoro nooepe>Kb5i KojibCKoro n-OBa OKa3ajmcb 6ojibine Bcero noxo)KHMH Ha (jmopbi 
io>KHbix rnnoapKTHHecKHX TyHflp Eojibine3eMejibCKOH TyHApbi. Onopbi /lajibHnx 3ejieH- 
yoB h HBaHOBCKOH ry6bi noxo^cn Ha caMbie K»KHbie H3 hhx, (j)Jiopa CeMMOCTpoBbfl — 
H a 6oJiee ceBepHbie paBHHHHbie. Ot 6opeajibHbix ceBepoTae)KHbix (Jmop ohm 3HanHTejib- 
ho oTJiHHaioTCH 6ojibuieH AOJien apKTHHecKOH h MeHbmeii — 6opeajibHOM (JjpaKUHH. 
B 6ojibuiHHCTBe (j)jiop io>KHbix rHnoapKTMHecKMX TyH^p Bojibuie3eMejibCKOH TyH^pbi, a 
xaioKe bo (j)jiope CeMHOCTpoBbfl apKTHnecKafl (jjpaicijHfl 3HaHHTejibH0 npeoGjia^aeT Ha# 
6opeajibHOH, a b Han6ojiee kokhbix 6ojibme3eMejibCKHX (Jmopax no#30Hbi io>KHbix rnno- 
apKTMHec kmx TyH#p, a TaK>xe bo (jxnopax /JaubHHX 3ejieHU0B m HBaHOBCKOM ry6bi #ojih 
3 TMX 4)paKUMM npMMepHO paBHbl. 3 tH (j)J10pbI npOMOKyTOHHbie MCTKJXy 6opeaJlbHbIMM M 
apKTMHecKMMM. Bee >Ke no ninporaoMy cocTaBy ohm HeMHoro 6jiH>Ke k apKTHHecKMM 
(J)jiopaM noA30Hbi ceBepHbix rHnoapKTMHecKMX TyH^p, hqm k 6opeajibHbiM ceBepoTae)K- 
hmm. 3to noKa3biBaeT K03(j)(j)HUHeHT C'bepeHceHa, paccHHTaHHbin no cocTaBy rnnpoT- 
Hbix rpynn: no HeMy Bee JiOKajibHbie (j)Jiopbi npox^e Bcero pa36nBaK)TCH Ha 2 6ojibniMe 
rpynnbi, b o#Hy m 3 KOTopbix bxoaht 6opeajibHbie ceBepoTae)KHbie m apxaHrejibCKne Jie- 
coTyH#poBbie (J)jiopbi, b .zjpyryio — TyH^poBbie m jiecoTyH^poBbie 6ojibme3eMejibCKHe m 
(J jjiopbi ceBepHoro no6epe>Kbfl Kojibcxoro n-OBa (pnc. 2). B cpe^HeM cxo^ctbo no K03(J)- 
(J)HnHeHTy C'bepeHceHa (Jmop ceBepHoro no6epe>Kbfl Kojibcxoro n-OBa c jiecoTyH^po- 
BbiMM (j)jiopaMM m c (JmopaMH no#30Hbi K))KHbix rHnoapKTMHecKMX TyH^p OKOJIO 80 %, 
c (|)JiopaMH nozi30Hbi ceBepHbix rHnoapKTMHecKMX TyH#p — 70 %, c ceBepoTae>KHbiMH 

KOJlbCKHMH H KapeJIbCKHMH - 65 %, C CeBepOTae)KHbIMH BOCTOHHOeBponeHCKHMH - 

55 %. IIo cocTaBy ninpoTHbix (jipaKUHH (j)Jiopbi pa3£ejnnoTCfl Ha rpynnbi oneHb noxo- 
)KHM o6pa30M. EcjlM BKJIKDHaTb BHflbl apKTo6opeaJIbHOH (JipaKI^HH B 6opeaJlbHyK), TO 
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Phc. 2 . ^CHflporpaMMa cxo^cTBa jiOKajibHbix (j)Jiop no cocTaBy mnpoTHbix rpynn (Mepa cxoacTBa — K 03 (J)- 
(J>HnneHT C'bepeHceHa /uia BecoBbix mhoxccctb). 
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(J)jiopi»i ceBepHoro no6epe>KBfl Kojibckoh) n-OBa, a Taioice MHonie (JmopBi H3 no£30HBi 
k»khbix ranoapKTHHecKHx TyH^p EojiBHie3eMejiBCKoii TyH^pBi OKa3BiBaiOTCfl 6jiH>Ke k 
ceBepoTae^cHbiM h hx cjie^yeT CHHTaTB 6opeajii»Hi»iMH. TaKaa no3HUHH oTpa^caeT 6ojiee 
CTporHH B3rjum Ha apKTHHecKHe (JmopBi, no KoxopoMy k hhm othochtch tojibko Te, b ko- 
TOpblX 6oJiee nOJIOBHHBI BH£OB OTHOCHTCH K apKTHHeCKOH (J)paKUHH, npH 3TOM K ApKTH¬ 
HeCKOH (|)JiopHCTHHecKOH o6jiac™ He Mo^ceT 6bitb oTHeceHa 66jiBinaji nacTB no£30HBi 
io>khbix ranoapKTHHecKHx TyH,ap b eBponeiicKOM cexrope. 06e tohkh 3peHiw hmckdt 
npaBO Ha cymecTBOBaHHe, ho b #aHHOH pa6oTe npHHjrra 6ojiee umpoxafl TpaxTOBxa apx- 
THHeCKHX ^)JIOp H ApKTHHeCKOH (|)JIOpHCTHHeCKOH o6jiaCTH. IIpH TBKOH TpaKTOBKe (]}JIO- 
pbi flajibHHx 3ejieHuoB, ItoaHOBCKOH ry6bi h oco6chho CeMHOCTpoBBJi 0Ka3BiBai0TCfl 
6jlH5Ke K apKTHHeCKHM. 


flOJITOTHBIH COCTaB (|)JIOp 

Bojibine Bcero (okojio 55 %) bo (Jmopax boctohhoh Hacra ceBepHoro no6epe>KBfl 
Kojibckoto n-OBa npe/jCTaBJieHBi impKyMnojwpHBie bh£bi (Ta6ji. 4). ITpHMepHO 20 % 
cocTaBJWioT Burn c npeHMymecTBeHHO eBpa3HaTCKHMH apeajiaMH, b ochobhom co6ct- 
BeHHO eBpa3HaTCKHe (BKJiiOHafl eBponeiicKO-CH6HpcKHe); okojio 15 % — c npeHMy- 
mecTBeHHO eBponeHCKHMH apeajiaMH (b ochobhom eBponencKHe, okojio 4 % eBponen- 
CKO-3ana,ziHOCH6HpcKHx); 10—14 % — npHOxeaHHHecxHe bh^bi (b ochobhom aM(J)HaT- 
jiaHTHHecKHe, b mchbihch Mepe aM(J)HOKeaHHHecKHe). Cpe^H bh^ob c eBponeHCKHMH 
apeajiaMH oneHB Majio (ro 1 %) (jieHHocKammHCKHx, SH^eMHHHBix ceKTopa, hto co- 
OTBeTCTByeT oneHB HH3KOMy ypoBHio 3H^eMH3Ma Kapejio-MypMaHCKoro perHOHa (THa- 
tiok, 1999). 

B OojiBuiHHCTBe ceBepoTaemiBix cjmop KapejiHH h MypMaHCKOH o6ji. HeMHoro HH)Ke 
ynacTHe uHpxyMnojuipHBix bh#ob (45—50 %) (Ta6ji. 4). 3aMeTHO MeHBine npHoxeaHH- 
necKHx bh^ob (okojio 5 %), HeMHoro OojiBine npeHMymecTBeHHO eBpa3HaTCKHX (npn- 
MepHO 30 % b 6ojiBiiiHHCTBe 4>Jiop) h eBponeHCKO-3ana,ziHOCH6HpcKHX (okojio 10 %); 
4>eHHOCKaH,niHHCKHx bhaob Taioxe oneHB Majio hjih ohh OTcyTCTByiOT. B ceBepoTaemiBix 
BOCTOHHoeBponeiicKHX JiOKajiBHBix 4>jiopax eme MeHBine aojui impKyMnojuipHBix bh^ob 
(35 — 45 %) h 6ojiBine npeHMymecTBeHHO eBpa3HaTCKHx (35 — 45 %). IlpoHHe (jjpaKUHH 
npe^CTaBJieHBi npHMepHO Tax )Ke, xaK b xapejiBCKHX h MypMaHCKHx ceBepoTae^cHBix 
(J)jiopax. B HexoTopBix BOCTOHHoeBponeiicKHX (xax TymipoBBix, Tax h Tae^cHBix) (Jmopax 
b HeOojiBiuoM xojiHHecTBe noHBJiuKDTCH npeHMymecTBeHHO cnOnpcKHe h CHOnpcKo-aMe- 
pHKaHCKHe BHflBI (Ta6ji. 4). 

HanOojiee 3aMeraBie otjihhhh BOCTOHHoeBponeiicKHX (J)jiop no£30HBi k)>khbix nmo- 

apKTHHeCKHX TyH^p OT KOJIBCKHX - CHH)KeHHe ynaCTHJI npHOKeaHHHeCKHX H eBpo- 

neflcKHx bh^ob h noBBimeHHe — eBpa3HaTCKHx h eBpa3HaTCKO-3ana,zmoaMepHKaHCKHx 
(Ta6ji. 4). JIoKajiBHBie (JmopBi no£30HBi ceBepHBix mnoapKTHHecKHX TyH^p OTjnwaiOTCJi 
ot npoHHX caMoii bbicokoh AOJieii uHpKyMnoJuipHBix bh^ob (okojio 60 %). B ocTajiBHOM 
ohh noxoHCH Ha (JmopBi io^chbix rnnoapKTHHecKHX TyH^p, OTJiHHancB HeMHoro 6ojiee 
HH3KOH npe^CTaBJieHHOCTBIO eBpa3HaTCKHX (OKOJIO 10 %) BH,HOB. JIeCOTyH,apOBBie (j)JIO- 
pBi ApxaHrejiBCKOH o6ji. no ^oJiroraoMy cocTaBy 6jiH^ce x coce,ziHHM ceBepoTae^cHBiM, 
(Jjjiopa JleK-BopxyTBi — x (JmopaM k))khbix rnnoapKTHHecKHX TyH,ap. 

H3 cpaBHHBaeMBix AOJiroTHBix xapaKTepncTHK HaH6ojiBiuHH HHTepec AJIH nOCTaB- 
jieHHoii aejiH BBi3BiBaeT ynacTHe UHpKyMnojuipHBix bh,ziob. H3BecTHO, hto bbicokbji aojih 
BO ^Jiopax TaKHX BH^OB HBJMeTCH apKTHHeCKOH HepTOH, OHa B Cpe^HeM yMeHBinaeTCH 
c ceBepa Ha ior b npe^ejiax Kax ApKTHHeCKOH, TaK h BopeajiBHOH o6jiacTeft (Ey6BipeBa, 
1998; lOpueB h up ., 2001). ITo 3TOMy npH3HaKy (J)jiopBi boctohhoh nacra ceBepHoro no- 
6epe^cBH KojiBCKoro n-OBa oKa3BiBaiOTCH 6jihhcc k apxTHnecKHM, neM k 6opeajiBHBiM. 
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no cxo^CTBy cocTaBa AOJirorabix rpynn, oueHeHHOMy c noMombio K03(j)(|)HLi;HeHTa Cbe- 
peHceHa, paccMOTpeHHbie (Jjjiopbi pa3AejnnoTCfl Tax, xax ohh Aejnrrca no cocTaBy inn- 
poTHbix rpynn. rio cocTaBy AOJiroTHbix ^paKunii (j)Jiopbi, xax n cjie^OBajio oacHAaTb, Ae- 
MOHCTpnpyiOT 3aMeTH0 6ojibiuee cxoactbo (xoa^HUHeHT CbepeHceHa MOK^y mo6biMH 
jipyMn (j)JiopaMH no cocTaBy ^ojiroimix ^paKunn He MeHee 60 %, a no cocTaBy aoji- 
roTHbix rpynn — He MeHee 30 %); cxoactbo (|)Jiop ceBepHoro no6epe>Kbfl Kojibcko- 
ro n-OBa c c|)jiopaMH ocTajibHbix pernoHOB 0Ka3biBaeTca npnMepHO OAHHaxoBbiM (ko3(|)- 
(|)HUHeHT CbepeHceHa b cpe^HeM okojio 80 %), xpoMe BocTOHHoeBponeiiCKHx ceBepo- 
Tae>KHbix (b cpe^HeM 70 %). 


3aKJH0HeHHe 

ITo 6ojibniHHCTBy npoaHajiH3HpoBaHHbix xapaKTepncTHK (6oraTCTBO, TaxcoHOMHHe- 
CKHH, nmpOTHblH H AOJITOTHblH COCTaB) JIOKaJIbHbie (Jmopbl BOCTOHHOH HaCTH CeBepHO- 
ro no6epe>xbfl Kojibcxoro n-OBa OKa3ajincb npoMe)KyTOHHbiMH MOK^y 6opeajibHbiMH n 
apKTHHecKHMH. Taicne (Jmopbi cymecTByioT bo Bcex cexropax. HanpnMep, B. I\ Cep- 
rneHKO (1986) n B. A. Ey6bipeBa (1992) oraecjm b cbohx cncTeMax (JmopHCTHnecKO- 
ro panoHnpoBaHHH OAHy n Ty ace TeppnTopmo Ha lore n-OBa KaHHH n npnjieraiomeM 
panoHe cooTBeTCTBeHHO k ApKTHHecKOH h k EopeajibHoii (JmopHCTHHecicHM o6jiacTHM. 
ITepexo^Hbin xapaKTep hmciot Taioxe Han6ojiee lo^cHbie H3 paccMOTpeHHbix (Jmop noA- 
30Hbi lo^KHbix rnnoapKTHHecKHx TyHAp Eojibme3eMejibCKoii TyH^pbi. Ha Kojibckom n-OBe 
Taxne (Jmopbi xapaicrepHbi aji a y3Kon nonocbi caMon ceBepHon nacra cynm h ot oraece- 
HHH HX K 6opeaJIbHbIM HJIH apKTHHeCKHM 3aBHCHT pemeHHe Bonpoca O HaJIHHHH Teppn- 
TOpHH, KOTOpbIX MO)KHO BKJHOHHTb B ApKTHHeCKyK) (|)JIOpHCTHHeCKyK) o6jiaCTb. CHHTafl 
Han6ojiee 3HaHHMbiM apryMeHTOM iimporabiH cocTaB 3 thx (j)jiop (6jiH30CTb hx no 3TOMy 
npH3Haxy k 6ojibme3eMejibCKHM (j)jiopaM noA30Hbi K)>KHbix rnnoapKTHHecKHx TyHAp 
h #a>Ke HecKOJibKo 6ojibmee cxoactbo c (JmopaMH ceBepHbix rnnoapKTHHecKHx TyHAp, 
neM c ceBepoTae>KHbiMH), hx, BepoaTHO, Bee >xe cne^yeT CHHTaTb apKTHnecKHMH. Ctoht 
T aioxe ynecTb, hto 3th (Jmopbi pacnojioHceHbi b ycTbax pex, a (Jmopbi /JajibHHx 3ejieHu;oB 
h HBaHOBCKoii ry6bi — k TOMy ace b niy6HHe xpynHbix ry6, hto cnoco6cTByeT npoHHK- 
HOBeHHio h coxpaHeHHK) 6ojibmoro KOJiHHecTBa 6opeajibHbix bhaob, a (Jmopbi Apyrnx 
ynacTKOB ceBepHoro no6epeacba, BnojiHe BepoaTHO, MoryT hmctb 6ojiee apKTHHecKHH 
(oco6eHHo no cpaBHeHHK) c (JmopaMH /JajibHnx 3ejieHijoB h HBaHOBCKon ry6bi) xapax- 
Tep. TaxHM o6pa30M, BOCTOHHyio nacTb ceBepHoro no6epeacba Kojibckoto n-OBa mo>kho 
OTH eCTH K ApKTHHeCKOH (j)JIOpHCTHHeCKOH o6jiaCTH. 


Ejiaro^apHOCTH 

HAea aHanH3a (Jmop ceBepHoii nacra Kojibckoto n-OBa rjix yTOHHeHHH nojioace- 
HHH 3TOH TeppHTOpHH B CHCTCMe (j^OpHCTHHeCKOTO paHOHHpOBaHHfl npHHaAJIOKHT 
E. A. IOpueBy, noA HbMM pyKOBOACTBOM 6biJia HanaTa 3Ta pa6oTa. Abtop Gjiaro^apeH 
B. A. Kocthhoh h A. B. Pa3yMOBCKOH 3a pa3pemeHHe Bocnojib30BaTbca hx a&hhbimh no 
4>jiopaM /^ajibHHX 3ejieHU0B h HBaHOBCKoii ry6bi, JI. B. ABepbHHOBy, T. B. EropoBon, 
n. T. E(j)HMOBy, H. E. KynepoBy, B. B. neTpoBCKOMy, A. H. CemnncoBy, H. H. Ij,Bejie- 
By 3a noMomb b onpeAeJieHHH c6opoB; B. A. Kocthhoh, H. E. KynepoBy, JI. JI. 3aHO- 
xe, O. B. Pe6pHCTOH, H. A. CexpeTapeBOH 3a coBeTbi h KOHcyjibTauHH. Eojibinoe cna- 
ch6o H. B. MaTBeeBOH 3a pyxoBOACTBO npn o6pa6oTKe MaTepnanoB h noAroTOBKe 
CTaTbH. 
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Abtop npH3HaTejieH:a#MHHHCTpauHH MypMaHCKoro MopcKoro SHOJiorHHecKoro hh- 
CTHTyTa 3a npeAOCTaBJieHHyio bo3mohchoctb pa6oTbi Ha 6HOCTaHii,HH b noc. flanbHHe 
3ejieHUbi, aAMHHHCTpauHH KaHAajiaKiiicKoro 3anoBe ( a,HHKa 3a B03M0>KH0CTb paSoTbi Ha 
IIoAnaxTHHCKOM KopaoHe h b apxHBe h repSapHH 3anoBe ( a,HHKa, coTpyAHHKaM Kojibcko- 
ro IJeHTpa OxpaHbi JJhkoh npnpoABi 3a opraHH3ai*Hio 3Kcne ( n,Hi^HH b paiiOH HBaHOB- 
ckoh ry6bi h noMomb A. B. Pa3yMOBCKOH npH npOBe ( a l eHHH noJieBbix pa6oT. 

PaSoTa BbinoJiHeHa npn (f)HHaHC 0 B 0 H noAAepacKe Cn6HL{, PoccHHCKoro <|)OHAa 
(JjyHAaMeHTaubHbix HCCJieAOBaHHH (npoeKTbi JSTs 02-04-49142 h 05-04-49583), nporpaM- 
mw 4)yH,aaMeHTajibHbix HCCJieAOBaHHH npe3HAHyMa PAH «BHopa3Hoo6pa3He h AHHa- 
MHKa reHO(J)OHAOB» h CoBeTa no noAAepauce BeAymHX HaynHbix ihkoji (pyKOBOAHTejib 
npoeKTOB — aKaAeMHK IO. H. HepHOB). OjiopHCTHHecKHe HCCJieAOBaHHH b paHOHe HBa- 
hobckoh ry6bi BbinoJiHeHbi b paMKax npHpoAOOxpaHHoro npoeKTa WWF «CoKOJia HaA 
MopeM». 
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SUMMARY 

Three local floras from the eastern part of the northern coast of Kola Peninsula were analyzed 
in the context of composition of families and genera, longitudinal and latitudianl geographical groups 
and. The work was aimed at creation a well-grounded view of including this area in the Arctic or Bo¬ 
real floristic region, with opposite opinions having been proposed on this problem by different scien¬ 
tists. 

The studied local floras comprise 231—275 species of 129—148 genera and 51—59 families. Pre¬ 
dominant families are Cyperaceae, Poaceae (they include approximately equal numbers of species, and 
much more than the other families), Asteraceae, Caryophyllaceae , Rosaceae , Salicaceae, Juncaceae, 
Ericaceae (including Vacciniacecie ), Scrophulariaceae and Raiumculaceae ; predominant genera arc 
Carex and Salix. Latitudinal composition of the floras is as follows: 23—31 % are arctic, arctic-alpine 
and metaarctic species altogether (mostly second ones), about 20 % hypoarctic and hypoarctic-mon- 
tane, 30 % arctic-borcal and 13—27 % boreal species. Longitudinal composition: 55 % of circumpo- 
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lar species, 20% of mainly Eurasian, 15 % of mainly European, 10—14% of pre-oceanic (mostly 
amphi-atlantic) species. 

The local floras of the eastern part of the northern coast of Kola Peninsula were compared with 
38 arctic and boreal floras of adjacent areas: from northern taiga subzone in Kola, Karelia and 
the North-East European Russia, and from forest-tunda, southern hypoarctic. and northern hypoarctic 
tundra subzones in the North-East European Russia. On the most parameters, they are mostly alike 
East-European south tundra local floras, between proper arctic and proper boreal floras and a little clo¬ 
ser to the first ones. So, they can be considered as floras of arctic types. This is an argument for inclu¬ 
ding some parts of the northern coast of Kola Peninsula in the Arctic floristic region. 


yflK 575.174.015.3 : 581.154 : 582.675.1 Sot. >KypH., 2008 r., t. 93, jNs 1 

© H. H. Oe^opoB, 1 H. H. PejjbKHHa, 2 O. H. MwxaiiJieHKO, 1 K). A. Hii6aeB 2 

rEOrPAO>HHECKAJI H3MEHHHBOCTB AJIJI03HM0B 
ACONITUM LYCOCTONUM {RANUNCULACEAE) HA KMKHOM YPAJIE 

N. I. FEDOROV, N. N. RED KINA, O. I. MIKH AILENKO, Yu. A. YANB AE V. 

GEOGRAPHICAL ALLOZYME VARIABILITY OF POPULATIONS 
OF ACONITUM LYCOCTONUM {RANUNCULACEAE) IN THE SOUTHERN URALS 

1 MHCTinyT OHOJiorHH Y(|)HMCKoro HaynHoro ueHTpa PAH 
450054 Y(j)a, np. OkthOph, 69 
OaKC (347)-2355241 
E-mail: fedorov@anrb.ru 

2 Cn6aucKHH HHCTmyr (4>Hjmaji) EaniKHpcKoro rocyaapcTBeHHoro yHHBepcHTeTa 
453837 PecnybjiHKa EauiKopTOCTaH, Cndau, yji. EenoBa, 21 
Obkc (34775)-3-50-82 
E-mail: Yanbaev_ua@mail.ru 
nocTynnjia 15.02.2007 

C Hcnojn»30BaHHeM ajuio3HMOB MajiaTflern^poreHa3i»i, rjiyTaMaxaernflporeHasbi n uiHKHMaTflerHflpore- 
Ha3bi, pa3ZiejieHHi»ix nojiHaKpunaMHflHbiM rejib-3JieKTpo(])ope30M, H3yHeHbi reorpa(j)HHecKHe 3aKOHOMepHO- 
cth BHyrpHBHflOBOH H3MeHHHBOCTH JieKapcTBeHHoro pacTeHHJi Aconitum lycoctonum L. ( Ranunculaceae ) Ha 
K)>khom Ypajie. BbWBJieH hh3khh ypoBeHb flH(})(j)epeHUHauHH nonyjnmnH (b cpe^HeM F(ST) = 0.044), cbh- 
zteTejitCTByiomHH o 3HaHHTejibHOM reHeTHuecKOM noTOKe. nonapHbie 3HaneHiw reHeraHecKoro paccTOHHHJi 
He* MeTOy BbioopKaMH H3MeHHfOTCJi ot 0.002 ao 0.103, npn 3 tom BbidopKH H3 BbicoKoropim reHeTHnecKH 
pa3JiHHaK)TC« b OojibuieH CTeneHH. Pe3yjibTaTbi o6cy>K,aaK)TCfl b cbh3h c nocjiejieziHHKOBOH HCTopneH pa3BH- 
thh BH/ia b pernoHe. 

KjnoneBbie cnoBa: aJTJi03HMbi, MOKnonyjuruHOHHajr flH(])(|)epeHUHauHfl. Aconitum lycoctonum , K)>k- 
Hbih Ypaji. 

Eopei* ceBepHBiii {Aconitum lycoctonum L. = A. septentrionale Koelle — ceM. Ra¬ 
nunculaceae) ABJiaeTCJi nepcneKTMBHBiM hctohhhkom ^HTepneHOBoro ajiKanoH^a Jian- 
naKOHHTHHa — aencTByiomero BenjecTBa aHTHapHTMHHecKoro npenapaTa ajuianHHHHa 
(K)HycoB, 1996). Oh ninpoKO pacnpocTpaHeH b pacTHTejiBHBix coo6mecTBax lOamoro 
Ypajia (U.HUHJ 1 HH, LlipeTep, 1990; Oe^opoB, MapTbflHOB, 1993), BCTpenaeTCfl b cBeTJibix 
C0CH0B0-6epe30Bbix, pa3pe>KeHHbix himpokojihctbchheix h CMemaHHbix xbohho-ihhpo- 
KOJiHCTBeHHbix Jiecax, b BbicoKOTpaBHbix cooSmecTBax no SeperaM JiecHbix py4beB h b 
noaroJibijOBbix Jiyrax y BepxHeii rpaHHitbi Jieca. 

IIpH npoBe^eHHH pecypcoBe^ecKHX MCCJie,aoBaHHH A. lycoctonum Ha IO^khom Ypa- 
Jie 6biJia BbiHBJieHa BbicoKaa Me>KBbi6opo4Hafl Mop<|)OJiorH4ecKaji H3MeH4HB0CTb pac- 
TeHHH, npOH3paCTaiOHtHX B KOHTpaCTHEIX 3KOJIOrH4CCKHX yCJIOBHflX (Oe^opoB, 2006). 
O^HaKO Bbi^eJiHTb nonyji^mHH 3Toro BHfla b peraoHe OKa3ajiocb KpaiiHe cjioecho H3-3a 
cjia6oH H30J1HH.HH pacTeHHH H3 pa3Hbix MecTOo6HTaHHH h uiHpoKOH 30Hbi nepexofla 
MOK^y MOp4)OJIOrH4eCKH KOHTpaCTHbIMH BblSopKaMH. B CBA3H C 3THM OI^eHKH CTe- 
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neHH £H(f)(f)epeHijiiaE(HH cySnonyjnmHH, BbiAejieHHbix no Mop(j)OJioniHecKHM oco6eH- 
hoctam pacTeHHH (OeAopoB, 2006), npeacTaBJiaeT HHTepec ncnoJib30BaHHe ajuio3HMOB, 
noKa3aBumx cboio 3(j)(f)eKTHBHOCTb b KanecTBe reHeraHecKHX MapicepoB npn H3yneHHH 
A. lycoctonum n Apyrnx bhaob poAa Aconitum L. 3a pySeacoM (Utelli et al., 1999; Cole, 
Kuchenreuther, 2001; Zhang et al., 2003). 

IJeJibK) AaHHon paSoTbi nBJiaeTCJi H3yneHHe reorpa(f)HHecKHX 3aKOHOMepHOCTen 
AH({)(J)epeHitHaitHH cy6nonyjiflUHH A. lycoctonum Ha IOhchom Ypane c Hcnojib30BaHHeM 
b KanecTBe reHeraHecKHX MapxepoB ajui03HMOB. 


MaTepnaji h MeTOAHKa 

MaTepnaji /yia HCCJieAOBaHHH co6paH Ha 11 npo6Hbix miomaAAx, 3ajio^ceHHbix b 
4 3KOJiorHnecKHX cySnonyjifliAuix 3Toro BHAa: i^eHTpajibHO-npe^ypajibCKOH, HH3Korop- 
hoh, BbicoKoropHOH h no^roJibijOBOH (Ta6ji. 1, pnc. 1) (Oe^opoB, 2006). IJ,eHTpajib- 
HO-npe^ypanbCKaa cySnonyjnmHa npe^cTaBJieHa neTbipbMH Bbi6opKaMH (Yl, Y2, TO, 
KY), npHyponeHHbiMH k HiHpoKOJiHCTBeHHbiM JiecaM paBHHHHOH nacTH npeAypajiba; 
HH3Koropna^ cySnonyjnmHfl — 2 BbiSopicaMH (AC — b ceBepHoii nacra BauiKHpcKoro 
npetfypajibfl, K5 — Ha Y(])hmckom nnaTo), npHyponeHHbiMH k CMemaHHbiM xbohho-hih- 
poKOJiHCTBeHHbiM JiecaM; noArojibiioBaa — 1 BbiSopKoii (H5), npHypoHeHHoii k hh3ko- 
TpaBHbiM noAroJibuoBbiM jiyraM, rpaHHnamHM c TyHApoBoii pacraTeJibHOCTbio Ha njioc- 
koh BepuiHHe ropbi Manbiii HpeMejib; BbicoKoropHaa — 4 BbiSopicaMH, pacnoJioaceHHbi- 
mh HHtfce Ha CKJiOHax: 2 H3 hhx (H3, H4) npHyponeHbi k BbicoKOTpaBHbiM cooSmecTBaM 
Bbirne rpaHHUbi Jieca, a 2 Apyrne (HI, H2) — k mme pacnojioaceHHbiM cocHOBo-6epe30- 
BblM JiecaM. 

Ha KaacAOH npo6Hoii nJiomaAH mctoaom cjiynaHHoro OTSopa Sbijih co6paHbi xop- 
hh 32 reHeparaBHbix pacTeHHH, HaxoAflmHXca He Gjinace, neM b 20 m Apyr ot Apyra. 

Jlfl BblAeJieHHH H30({)epMeHTOB HCnOJIb30BaJIH TKaHH nOKOflmHXCfl KOpHeBbIX noneK. 
K hx HaBecxe AoSaBJiajiH paBHoe kojimhcctbo HepacTBopHMoro noJiHBHHHJinojiHnHp- 


TABJIHUA 1 

XapaKTepHCTHKa BbiSopoK Aconitum lycoctonum 


CybnonyjwiiMH 

Bbl 60 pKH 

Tun pacTHTejibHoro 
coobmecTBa 

ynacTHe BHjia 

B paCTHTeJIbHOM 
coobmecTBe, % 

ConepxcaHHe 

JiannaKOHHTHHa 

B KOPHHX, % 

UeHTpajibHO-npenypajibcKaa 

Yl 

A-T 

5-10 

0.61 


Y2 

A-T 

3-5 

0.60 


ro 

A-T 

3-5 

0.48 


ky 

A-T 

10-15 

0.62 

HH3KoropHan 

AC 

T-P 

EflHHMHHO 

1.52 


K5 

T-P 

» 

0.67 

BbicoKoropHaa 

Ml 

V-P 

» 

1.74 


M2 

L-L 

15-20 

1.54 


M3 

Cu—Aa 

3-5 

1.66 


M4 

Cu—Aa 

3-5 

1.62 

IloArojibuoBaH 

M5 

A-A 

EJWHM4H0 

1.59 


ripuMenaHHe. CoKpameHHbie Ha3B3HHH accounauHH (flMajioB h up., 2004): A—T — Aegopodio podagra- 
riae—Tilietum cordatae, T— P — Tilio cordatae—Piceetum obovatae, V— P — Vaccinio myrtilli—Piceetum obovatae, 
L—L — Lathyro gmelinii—Laricetum sibiricae, Cu—Aa — Cicerbito uralensis—Aconogononetum alpini, A— A — Ane- 
monastro—Aconogononetum alpini. CpejiHeBbibopoHHbieaaHHbie no conepxcaHHio JiannaKOHHTHHa b kophhx pacTeHHH 
A. lycoctonum npuBeneHbi no onybjiHKOBaHHbiM HaMH paHee iiaHHbiM (OejiopoB h ;ip., 1996; OeAopoB, 2006). 
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54° 56° 58° 60° 



54° 56° 58° 60° 


Phc. 1. PacnoJio>KeHHe H3yneHHi»ix Bbi6opoK Aconitum ly.coctonum Ha TeppHTopHH Pecny6jiHKH Eamicop- 

TOCTaH. 

06o3HancHHH Bbi6opoK — cm. Ta6ii. 1. 

pojiHAOHa h AecflTHKpaTHoe KOJiHHecTBO 3KCTparHpyK)mero 6y(J)epa (0.1 M TpHC-HCl, 
pH 8.0), co,aep^camero 17% caxapo3bi, 0.5 % AH3THJiAHTHOKap6aMaTa HaTpua, 0.5 % 
2-MepKanT03TaH0Jia, 1 % HaTpneBOH cojih acKop6HHOBOH khcjiotbi, 0.1 % sthjichah- 
aMHHOTeTpayKcycHOH khcjiotbi. roMoreHH3aijHK) noneK ocymecTBJuuiH b (J)ap(J)opoBBix 
CTynKax, roMoreHaT 3aTeM ueHTpH(j)ynipoBajiH IOmhh npn 12 000o6/mhii. B oAHy 
JiyHKy rejm HaHOCHJiH 40 MHKpoJiHTpoB cynepHaTaHTa, coAepacamero 20 % caxapo3Bi. 
Pa3AeJieHHe H30(})epMeHTOB npoBOAHJin mctoaom BepraKaJibHoro nojiHaKpHJiaMHAHoro 
rejib-3JieKTpo(j)ope3a c pH pa3AeJunomero rejw 8.9 (Davis, 1964; Ornstein, 1964). Thc- 
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ToxHMHHecKoe BbiHBJieHHe H 30 (J)epMeHT 0 B b rejiax ocymecTBJiflJiH no CTaHAaprabiM Me- 
TOAHKaM (Shaw, Prassad, 1970). 

B pe3yjibTaTe 3JieKTpo(J)opeTH4ecKoro aHajiH3a pji^a (jiepMeHTHbix chctcm 6biJio ycTa- 
HOBJieHO, hto Rim H3yHemw Ainjx^epenuHauHH h h3mchhhbocth BbiSopoK A lycoctonum 
b KanecTBe reHeTHnecKiix MapKepoB Han6ojiee nepcneKTHBHbiMH aBJiaioTca H30(f)ep- 
MeHTbi Tpex chctcm: ManaTAerHAporeHa3bi (MDH, HOMeHKJiaTypHbin HOMep 1.1.1.37), 
rjiyTaMaTAernAporeHa3bi (GDH, 1.4.1.2) h iiiHKHMaTAerHAporeHa3bi (SKDH, 1.1.1.25) 

BCJieACTBHe HX nOJIHMOp(j)HOCTH, BblCOKOH aKTHBHOCTH, B03M0aCH0CTH npOCTOH HHTep- 
npeTaAHH HacJieAOBaiiHa. ooo3HaHeHini JiOKycoB nepByio nponncHyio 6yKBy coKpa- 
meHHoro Ha3BaHH^ (jiepMeHTa ocTaBJumn 6e3 H3MeHeHHa, a nocjieAytomHe 3aMeH5uiH 
Ha CTpoHHbie. Ajuieji^M npncBaHBajin HOMepa c Hcnojib30BaHHeM apaScKHX un(j)p, npn- 
neM ajui03HMy c HanSojibHieH 3JieKTpo(j)opeTHHecKOH noABiiacHOCTbio npHCBaHBajiH ijH(j)- 
py 1, cjieAywmeMy — 2 h t. a. CTaTHCTHHecKHH aHajiH3 pe3yjibTaTOB ocymecTBJiajiH 
c npuMeHeHHeM KOMnbKrrepHOH nporpaMMbi BIOSIS-1 (Swofford, Selander, 1981). 


Pe3yjibTaTbi h hx oficyacAeHHe 

YcTaHOBJieHO, hto y niyTaMaTAerHAporeHa3bi BbiaBJiaeTca OAHa HHTeHCHBHaa 30Ha 
aKTHBHOCTH c AByMa rpynnaMH 3JieKTpo(f)opeTHHecKHx BapnaHTOB: nepBaa H3 hhx co- 

CTOHT H3 3 OAHOnOJIOCHbIX C HCTKHMH ipaHHIjaMH, a BTOpaa-H3 5 pa3HbIX (J)eHOTHnOB 

c AH(j)(j)y3HbiM OKpaniHBaHHeM. OAHonojiocHbie (jieHoranbi o6pa3yiOTca y tomo3htot- 
hhx, a An4)4 ) y 3Hwe — y reTep03HT0THbix ocoSeii. BapbnpoBaHHeM ycjiOBHH 3JieKTpo- 
(f>ope3a ycTaHOBJieHO, hto AH({)4 ) y 3HI>ie BapnaHTbi coctoht H3 7 nojioc, CBHAeTeJibCTBya 
o reKcaMepHOH neTBepTHHHOH cTpyKType rjiyraMaTAerHAporeHa3bi. 

B Hcnojib30BaHHOH CHCTeMe 3JieKTpo({)ope3a ManaTAerHAporeHa3a b rejiax o6pa3yeT 
3 oSjiaCTH aKTHBHOCTH. B 30He C HaH 60 JIbHieH 3JieKTpO({)OpeTHHeCKOH nOABHHCHOCTblO 
(Mdh-1) y pa3Hbix pacTeHHH o6Hapy>KeHO 3 (jieHorana: 2 OAHonoJiocHbix BapnaHTa h 
1 — TpexnoJiocHbiH. HauHnne TpexnoJiocHoro cneKTpa y reTepo3HroTHbix oco6en AOKa- 
3biBaeT AHMepHyio neTBepTHHHyio CTpyKTypy (jiepMeHTa. CjieAyiomaa no 3JieKTpo(f)ope- 
THHeCKOH nOABHHCHOCTH 30Ha aKTHBHOCTH KOnHpyeT (jieHOTHnbl H30(j)epMeHT0B Mdh-1 
h, no-BHAHMOMy, npeACTaBjineT MeaaiOKycHbie reTepoAHMepbi. Ejinace k KaTOAHOH nac- 
th rejia AonojiHHTejibHO BbiaBJiaeTca MOHOMop(j)Haa nojioca. 

IIpH OKpaniHBaHHH H30({)epMeHT0B iHHKHMaTAerHAporeHa3bi o6HapyacHBaeTca oAHa 
OCHOBHa^ 30Ha aKTHBHOCTH C 3 AByxnOJIOCHbIMH H 5 HeTbipexnOJIOCHbIMH ({)eHOTHna- 
mh. /(ByxnoJiocHbie BapnaHTbi xapaKTepiibi AJia roM03HroTHbix ocoSeii, a neTbipexno- 
JiocHbie — ajih reTepo3HroTHbix. UlHKHMaTAerHAporeHa3a y A. lycoctonum aBJiaeTca, 
no-BHAHMOMy, MOHOMepHbIM (j)epMCHTOM, a AByxnOJIOCHOCTb T0M03HT0T o6ycJioBJieHa 
nOCTTpaHCJIHAHOHHblMH MOAH(J)HKaU,HaMH aJ!J103HM0B. 

YcTaHOBJieHO, hto no nacTOTaM ajuienen H3yneHHbie Bbi6opKH b uejiOM AOBOJib- 
ho 6jih3kh (Ta6n. 2). B to ace BpeMH pa3JiHHiia oraocHTejibHO 6jiH3KopacnojioaceH- 
hmx BbiSopoK noAroJibuoBOH (M5) h BbicoKoropHon cySnonyjiauHH (H1-M4) OKa3a- 
JiHCb conocTaBHMbi c reTeporeHHOCTbK) ajuiejibHbix nacTOT Apyron, npeAypajibCKOH, 
rpynnbi. 

Ha ycnoBHOH TpaHceKTe «ceBep-ior» y npeAypajibCKHX Bbi6opoK KY, TO, Y2, Yl, 
K5 h AC OTMenaeTca KJiHHaJibHoe B03pacTaHHe nacTOTbi ajuiejia 2-ro JiOKyca Gdh-1 
(0.469—0.484—0.641—0.672—0.703—0.734 cooTBeTCTBeHHo). TaKaa ace 3aKOHOMep- 
HOCTb npocjieacHBaeTca h npn paccMOTpeHHH reHorana, Hecymero abhhbih amiejib b ro- 
M03HTOTHOH <j)opMe (0.563—0.500—0.469—0.375—0.219—0.187). HaSjnoAaeMaa re- 
Tep03HroTHOCTb b Gdh-1 yBejiHHHBaeTca ot ceBepHbix BbiSopoK k loacHbiM (0.375— 
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TABJ1HUA 2 

HacTOTa ajuiejien b BbiSopKax Aconitum lycoctonum 


Bbi6op- 

Mdh-1 

Gdh-1 

Skdh-1 

KH 

1 

i 

2 

1 

2 

3 

4 

5 

1 

2 

3 

4 


BbiSopKH H3 BauiKHpcKoro npe^ypajibH 


KY 

0.297 

0.703 

0.234 

0.469 

0 

0.297 

0 

0.047 

0.031 

0.922 

ro 

0.328 

0.672 

0.141 

0.484 

0 

0.375 

0 

0.078 

0 

0.906 

yi 

0.359 

0.641 

0.078 

0.672 

0 

0.250 

0 

0.219 

0 

0.703 

Y2 

0.359 

0.641 

0.219 

0.641 

0 

0.141 

0 

0.203 

0 

0.766 

K5 

0.344 

0.656 

0.156 

0.703 

0 

0.141 

0 

0.219 

0 

0.766 

AC 

0.234 

0.766 

0.078 

0.734 

0.063 

0.125 

0 

0.203 

0.016 

0.781 


BbiSopKH b panoHe ropHoro MaccHBa HpeMejib 


HI 

0.313 

0.688 

0.094 

0.797 

0 

0.109 

0 

0.047 

0 

0.891 

142 

0.453 

0.547 

0.141 

0.688 

0 

0.172 

0 

0.31 

0 

0.922 

M3 

0.406 

0.594 

0.063 

0.813 

0 

0.094 

0.031 

0.141 

0 

0.781 

H4 

0.359 

0.641 

0.172 

0.688 

0 

0.141 

0 

0.047 

0 

0.953 


H5 


0.578 


BbiSopKa no^rojibuoBOH cy6nonyjiHUHH 
0.422 | 0.109 | 0.828 | 0 | 0.063 | 0 | 0.141 


0 


0.859 0 


0.437—0.437—0.531—*0.594—0.625). rio flpyniM anjiejmi h JiOKycaM xjiHHanbHoro 
H3MeHeHHH hx nacTOT He oSHapy^ceHO. 

Eojibinaa nacTb reHeTHnecKOH hsmchhhbocth npnxoAHTCfl Ha BHyTpHBbi6opoHHyio 
cocTaBJi^iomyio (95.8 %). BbmBJieHa OTHOCHTejibHO HeSoJibma^ BejiHHHHa aojih Me>x- 
Bbi6opoHHoro reHeraHecKoro pa3HOo6pa3Hfl (F ST = 0.042 hjih 4.2 %). no oxzjeJibHbiM 
JiOKycaM otot noKa3aTeJib cocTaBJiaeT 3.2 % (Mdh-1), 5.0 % (Gdh-1) h 4.6 % (Skdh-1). 

noJiyneHHbie pe3yjibTaTbi comacyiOTCfl c AaHHbiMH JiHTepaTypbi o hh3kom ypoB- 
He MeHcnonyjiaiiHOHHOH H3MeHHHBOCTH y A. lycoctonum h Apyrnx bhaob 3toto poAa. 
Tax, b EBpone HCCJieAOBaHa reHeTHnecKaa AH({)(j)epeHUHaAHfl 19 nonyjnmHH KOMnJiex- 
ca A. lycoctonum , limpoico pacnpocTpaHeHHoro Ha KOHTHHeHTe (Uteli et al., 1999). 
ripH 3tom JiHnib 31 % o6meii reHeraHecxoH hsmchhhbocth npHHaAJieacHT mokbbiGo- 
POhhoh KOMnoHeHTe. 3to no3BOJiHJio c/jejiaTb bbiboa o tom, hto KOMnjieKC, HecMOTpa Ha 
BblCOKyiO MOp(j)OJIOTHqeCKyK) H3MeHHHBOCTb, o6pa30BaH OAHHM BHAOM. 

B CIUA c HcnoJib30BaHHeM AByx ranoB MapxepoB (ajui03HMOB h cJiynaHHO aMn- 
jiH(J)HiiHpoBaHHOH noJiHMop(J)HOH flHK (hjih RAPDs)) HCCJieAOBaHa AH(J)({)epeHiiHaiira 
13 nonyji^AHH A. noveboracense Gray., A columbanium Nutt, h A. uncinatum L. (Cole, 
Kuchenreuter, 2001). Y 3thx 3 TaxcoHOB reHeranecKa^ noApa3AeJieHHOCTb oxa3anacb He 
oneHb BbicoKOH (F st = 0.240 hjih 24 %). Oco6eHHO cjia6aa AH({)({)epeHUHaiiH^ OTMene- 
Ha npn cpaBHeHHH nonyjiau,HH b npe^eJiax xaacAoro H3 hhx — 68 % nonyjumHH 6buiH 
HAeHTHHHbi Ha 95—100 %. 06a THna Mapxepa noKa3anH oahh h Te >xe 3axoHOMepHOCTH. 

B Kmae npn H3yneHHH 8 Bbi6opox KOMmieKca A. delavayi Fr. ycTaHOBJieHa bbico- 
xaa reHeTHHecxan hachthuhoctb nonyjwuHH A. episcopale Leve. no nacTOTaM ajui03H- 
mob (Zhang et al., 2003). Eonee toto, oneHb cjia6aa reHeTHHecxaa AHBepreHAHH BbiHBJie- 
Ha Me>KAy A. stapfianum H.-M. h A. delavayi Fr., hto no3BOJiHJio aBTopaM pexoMeHAO- 
BaTb paccMaTpHBaTb hx b xanecTBe oahoto BHAa. Cjia6aa AH^epeHAHauHfl H3yneHHbix 
TaKCOHOB BbWBJieHa, HeCMOTpfl Ha TO HTO HX nOnyJWUHH H30JIHpOBaHbI H 3aHHMaiOT 
oneHb y3Kiie oxojiorHHecxHe hhihh. 

IIoKa3aTejib MoxnonyjHmHOHHOH noApa3AeJieHHOCTH (Wright, 1978) noACHHTaH HaMH 
OTAejibHo win HpeMejibcxoii (F ST = 2.8 %) h npeAypajibcxoii (F ST = 3.3 %) ipynn npo6- 
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Phc. 2. KjiacTepn3auHH K)3KHoypajri>CKHx Bt>i6opoK Aconitum ly- 
coctonum Ha ocHOBe reHeTHHecKoro paccTOHHHH D. 

Cy6nonyjum>iH: l — ueHTpajibHO-npeflypajibCKaa, II — HH3KoropHaa, 
III — BbicoKoropHaa, IV — noarojibuoBaji. 


KY (I) 

rod) 

AC (II) 

Y1 (I) 

Y2 (I) 
K5 (II) 
H4 (III) 
H2 (III) 
H3 (III) 
HI (III) 
H5 (IV) 


Hbix nJiomaAeH. 06pamaeT Ha ce6a BHHMaHHe, hto - L K5 (II) 

pacnoJio^ceHHbie b npe^ejiax oahoto ropHoro Mac- i — B4 (III) 

ciiBa noAroJibAOBa^ (H5) h BbicoKoropHaa cySnony- _ _ 1 B2 (HI) 

JumHH (H1-H4) AH({)({)epeHiJiHpoBaHbi npaKTHnecKH || H3(III) 

Ha TaxoM ace ypoBHe, xax BbiSopKH b BaniKHpcxoM '- HI (III) 

IIpeAypajibe, yAajieHHbie c ceBepa Ha k> r Ha 450 km. - H5 (IV) 

Ha aeHflporpaMMe, nocTpoeHHofl Ha ochobc re- ' 1 ' ' ' ' ' 

HeTHnecKoro paccTOAHira M. Hea (Nei, 1972) (pnc. 2), 

Bbi6opKH H3 BaniKHpcKoro IIpeAypajibfl pa3AejnnoT- 

ca Ha 2 OTAejibHbix KJiacTepa. rio reHeTHnecKOMy paccTOAHHio Ha OTHOCHTejibHO bbico- 
kom ypoBHe (D = 0.049) OTAejiaeTca ot ocTanbHbix KJiacTep H3 2 BbiSopoK Aempajib- 
HO-npeAypajibCKOH cySnonyjiflAHH (rO, KY). Ohh npHyponeHbi k JiecaM, rpaHHHamHM 
co CTenHbiMH cooSmecTBaMH. BTopyio rpynny o6pa3yiOT AeHTpajibHO-npeAypajibCKHe 
(Y1, Y2) H HH3KOrOpHbie (AC, K5) BblSopKH. K HUM 6jIH30K KJiacTep, BKJIK)HaiOmHH Bbl- 
6opKH BbicoKoropHOH cySnonyjuiAHH (H1-H4). noArojibAOBaa cy6nonyjniAHfl (H5) Ha 
AeHAporpaMMe npHMbiKaeT k hhm Ha ypoBHe D = 0.040. 

no JiHTepaTypHbiM AaHHbiM (ropnaKOBCKHH, 1962; riaHOBa, 1996), b nJiencTOAeHe 
SoJibuiyio nacTb IOhchoto Ypajia h ripeAypaJiba 3aHHMajiH 6e3JiecHbie ynacTKH c rop- 
HO-CTenHOH pacTHTejibHOCTbio. Bepo^THO, b 3tot nepHOA bha A. lycoctonum Ha IO>k- 
hom Ypane 6bui npeACTaBJieH 3 nonyjiflAHflMH, H30JiHpoBaHHbiMH b pa3HOH CTeneHH: 
AH3bK)HKTHBHOH K»KHO-npeAypaJIbCKOH, 06 lHHpH 0 H TOpHO-paBHHHHOH H nOATOJIblJOBOH. 
riocjieAH^^ 6biJia Sojibine npHyponeHa k nepHMeTpy TyHApoBbix cooSmecTB h, ecTecT- 
BeHHO, HMejia HaMHoro Sojibinee pacnpocTpaHeHHe, neM b HacToamee BpeMH. BnocJieA- 
ctbhh b rojiOAeHe c H3MeHeHHeM KJiHMaTa b EauiKHpcKOM ripeAypanbe o6pa30Banacb 
oSniHpHa^ MeTanonyji^AM (BKjnonaiomafl HCCJieAOBaHHbie hbmh Bbi6opKH K5, Y2, Y1 
H Ac), HTO nOATBepaCAaeTCfl HCHCTKHMH MOp(j)OJIOrHHCCKHMH pa3JIHHHflMH BblSopOK, 
o6pa3yiomHx cySnonyjnmHH 3 toto BHAa (OeAopoB, 2006). rio Mop(f)OJiorHHecKHM npn- 


3HaxaM AOCTaTOHHO neTKO oTJiHnaioTc^ TOJibKo AeHTpajibHO-npeAypajibCKaa h noArojib- 
AOBaa cy6nonyjwAHH. PacTeHHH AempajibHO-npeAypajibCKOH cySnonyjnmHH OTJiHnaiOT- 
ch 6oJiee rycTbiM onymeHHeM no6era h hh3koh BCTpenaeMOCTbio KpacHOBaTO-(f)HOJieTO- 
BOH OKpaCKH ABeTKOB. BepOflTHOH npHHHHOH AOCTaTOHHO BbipatfCCHHOH TCHeTHHeCKOH 
AH(j)(f)epeHAHauHH kdkhoh nacra AeHTpaJibHO-npeAypajibCKOH cySnonyjwAHH ot bbi6o- 
poK, pacnoJiOHceHHbix b AeHTpajibHOH h ceBepHOH nacrax ripeAypajiba, MoaceT 6biTb hx 
AJ iHTejibHa^ h30Ji^am b nJieHCTOiieHe h pacnoJioaceHHe b 6ojiee 3acymjiHBOM KJiHMaTe. 

PacTeHM noArojibAOBoii cySnonyjumHH OTJiHnaiOTCfl ot Apyrnx MeHbniHMH pa3Me- 
paMH, MeHee BeTBHCTbiM coubcthcm c nponopAHOHajibHO 6onee ajihhhbim kohchhbim 
M e>KAoy3JiHeM, Sojibuieii pacceHeHHOCTbio jihctoboh nnacTHHKH, KpaHHHe Jionacra ko- 
TopoH name HajiaraiOTCfl Apyr Ha Apyra, h 6oJiee ihhpokhm nuieMOM abctkob (OeAopoB, 
2006). Mopcj)OJiorHHecKH ohh 6jih3kh k pacTeHHHM (f>opMbi 3 toto BHAa, BCTpeHaK)meiic^ 
b ropHbix MecTOo6nTaHH5ix Ha CxaHAHHaBCKOM n-OBe (BopomHJioB, 1952). Mop(f)OJio- 
rnnecKaa h reHeraHecKaji AH(j)(J)epeHAHauHH pacTeHHH noAroJibAOBOH cy6nonyji5iAHH ot 
pacTeHHH BbicoKoropHOH cySnonyji^uHH, pacnojioaceHHOH HH^ce no CKJiOHaM ropbi Ma- 
JibiH HpeMejib, cB^3aHa c pa3JiHHHOH npoAOJi^cHTeJibHOCTbio coxpaHeHHfl CHe^CHoro no- 
KpOBa. OHa BJiMeT Ha cpoKH HanaJia BereTaii,HH h Hanana abctchm h o6ycJiOBJiHBaeT na- 
CTHHHyio 4>eHOJiorHHecKyK) h30Ji^uhk> 3thx cySnonyjr^AHH (OeAopoB, 2006). 
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BbiflBJieHHaa HaMH OTHOCHTenbHO HH3KaH reHeraHecKa^ MencBbi6opoHHan AH({)(})e- 
peHunauHH b npe^ejiax Sojibmeii Haora EaimoipcKoro IIpeAypanbfl h lOncHoro Ypana b 
yeJiOM corjiacyeTCH c HeneTKHM Mop(j)ononiHecKHM pa3JiHHHeM pacTeHHH cy6nonynnAHH 
bhji&A. lycoctonum Ha 3 toh TeppHTOpHH. Bojiee BbicoKoe coAepncaHHe JiannaKOHHTHHa 
B KOpHflX pacTeHHH B FOpHO-JieCHOH 30He, nO CpaBHeHHIO C THIIHHHblMH paBHHHHblMH 
MecTOoSHTaHH^MH (Ta6n. 1), MonceT 6biTb cB^3aHO c aAanTaijHeH pacTeHHH k ncecTKHM 
KJiHMaraHecKHM ycjiOBMM BbicoKoropHH (OeAopoB, 2006). noJiyneHHbie pe3yjibTaTbi 
HeoSxoAHMO yHHTbiBaTb npH oxpaHe h opraHH3aii,HH pecypcHoro Hcnonb30BaHHn A. ly¬ 
coctonum b KanecTBe HCTOHHHKa cbipbn jxnn npoH3BOACTBa npenapaTa ajuianHHHH. 


BbIBOAbI 

1. BbiSopKH Aconitum lycoctonum H3 pa3JiHHHbix MecTOoSHTaHHH Ha IO)khom Ypane 
reHeTHHecKH AH({)({)epeHUHpoBaHbi OTHOCHTejibHO cJia6o: aojia MencBbiSopoHHoro reHe- 
THHecKoro pa3Hoo6pa3M cocTaBHJia 4.2 %, hto noATBepncAaeT npaBOMepHOCTb BbiAene- 
hha Ha IO>khom Ypane y 3Toro BHAa cahhoh MeTanonynnAHH. 

2. TeHeTHHecKHe pa3JiHHHfl BbiSopoK pacTeHHH cySnonynnAHH A. lycoctonum Ha 
IOhchom Ypane o6ycJiOBJieHbi H3onnAHeii OTAenbHbix (J>parMeHTOB AH3biOHKTHBHoro 
apeana 3Toro BHAa b nneiicTcmeHOBbiH nepnoA h nacraHHOH (J>eHOJiorHHecKOH H3onn- 
UHeH pacTeHHH noAronbAOBoii cySnonynnijHH b HacTonmee BpeMH. 

3. BbinBJieHHbie reHeranecKHe pa3JiHHHn cy6nonynnAHH A. lycoctonum Ha IOhchom 
Ypane He coBna^aiOT c 3aKOHOMepHOCTflMH reorpa(f)HHecKOH H3MeHHHBOcra coAepnca- 
hha b KopHflx pacTeHHH anKanoHAa nannaKOHHTHHa. Bonee BbicoKoe coAepncaHHe 3Toro 
anKanoHAa b KopHnx b ropHbix MecTOo6HTaHHnx MonceT 6biTb CBfl3aHO c aAanTaijHeH 
pacTeHHH K nceCTKHM KnHMaTHHeCKHM ycnOBHnM BbicoKoropHH. 
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SUMMARY 

The allozyme analysis of malate dehydrogenase, glutamate dehydrogenase and shikimate dehydro¬ 
genase using polyacrylamide gel-electrophoresis was employed to study the geographical genetic va¬ 
riability of a medicinal herb, Aconitum lycoctonum L. {Ranunculaceae) in the Southern Urals. The le¬ 
vels of the differentiation were low (mean F(ST) = 0.044), suggesting considerable levels of gene flow 
among populations. Comparisons resulted in Nei’s genetic distances of between 0.02 and 0.103, with 
higher distances being between adjacent populations within highlands. These results are interpreted 
in the context of the postglacial history of the species within the region. 
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M3y l ieHi>i cocTaB h co/iep>KaHne MeMSpaHHbix rjinuepojmnHflOB 3ejiem>ix BOziopocjieH po^a Pseudococ- 
comyxa, BbipameHHbix Ha nonHOH nuTarejibHoii epe^e h b ycnoBwix aetjmuHTa (J>oc(})opa. Hccjie^oBaHiia 
npOBe;3CHbi Ha CBo6oztHO>KHBymeM BHzie P. chodatii, a Taioxe chm6hothhcckhx BHflax p. variolosae ((|)oto- 
6hoht JiHmaHHHKa Peltigera leucophlebia) w P. mucigena (cJjotoohoht Peltigera aphthosa). noica3aHO, hto 
H eflOCTaTOK (j)oc(j)opa npHBOflirr k pc3KOMy chiokchhio coaepyKaHna OonbiiiHHCTBa MeMSpaHHbix unnuflOB, 
npHHeM HaHbonee cymecTBeHHbie H3MeHeHmi 3aTparuBaiOT (JjpaKmno (jjoctjxwmnH.noB. B 3thx ycjioBHHX 
MOzu«])HUHpyeTCJi unnH^Hbiu npo(])HJib — Ha (})OHe noHTH nojiHOH peztyKUHH 4>oc(J)OJinnHxiOB yBenHHHBaeT- 
ch OTHOCHTejibHoe coaepacaHne rjiHKOJiunHAOB h jinnuziOB oeTaHHOBoro rana. 

KjifOHeBbie cnoBa: MeMbpaHHbie imnmibi, aetJmuHT (|)oc(})opa, 3ejieHbTe BoaopocjiH, Pseudococco- 
myxa. 

B nocjieflHHe ro^bi aKTHBHO uccjieAyeTCfl pojib xjioponjiacTOB b a^anTai^HH bbto- 
Tpocj)Hbix opraHH3MOB k He6jiaronpH5iTHbiM B03AeMCTBHHM BHeniHeM cpeAbi. Ha npHMe- 
pe MHOTHX BHAOB BOAOpOCJieH H BbICIIJHX paCTCHHH nOKa3aHO, HTO B CTpeCCOBbIX ycjio- 
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pHflX, COnpOBOHCAaiOmHXCfl H3MCHeHH5IMH CKOpOCTH H HanpaBJieHHOCTH MeTa6oJlHHe- 
c khx npoueccoB, Ha (j)OHe cHH>xeHH5i hhtchchbhocth CHHTe3a 4 )oc4>ojihhhaob moxcct 
yCHJIHBaTbCfl 06pa30BaHHe TJlHXOJIHnHAOB-OCHOBHBIX KOMIIOHeHTOB MeMSpaH xjiopo- 

njiacTa (Regnault et al., 1995; Khozin-Goldberg, Cohen, 2005). 3Ta tchachuhh Han6o- 
jiee npxo npoaBJiaeTCfl npn HeAOCTaTxe 4>oc4)opa. 

H3BCCTHO, HTO (J)OC(|)Op HBJUieTCfl XJHOHCBblM KOMnOHCHTOM MHOrHX XJieTOHHbIX npO- 
ijeccoB, b tom nucjie 3HepreTHHecKoro o6\feHa, 4)OTOCHHTe3a, AkixaHHH, CHHTe3a Maxpo- 
MOJieKyji. Oh ynacTByeT b peaxuiiflx peuenuHH h TpaHCAyxiiHH xjictohhoto cnniajia, 
CBfl3aH C peryJIHUHeH pOCTOBOH aKTHBHOCTH H MOp4)OreHe3a. B 3XCTpeMaJIbHbIX yCJlOBH- 
hx b KJieTKe moxcct npoHCxo^HTb nepepacnpeaejiemie HMeiomerocn 4 )0C( t )0 P a B hojib- 
3 y npoiieccoB, HanpaBJieHHbix Ha noAAep>xaHHe ee roMeocTa3a, HanpHMep Ha chhtc 3 
flonoJiHHTejibHbix MOJieKyji PHK, /JHK, ATO. B hoao6hoh cHTyaiiHH 4>oc4>ojiHnHAbi, 
KOTopbie, Kax H3BecTHO, coAepxcaT npH6jiH3HTejibHO OAHy TpeTb xjictohhoto 4>oc4>opa, 
BbicTynaiOT b xanecTBe pe3epBa AaHHoro 3JieMeHTa. ripn 3tom Ha ypoBHe jihhhahoto Me- 
xa6oJiH3Ma MoryT HaSjnoAaTbca cjieAyiomHe H3MeHeHHa: 1) CHHxceHHe hhtchchbhocth 
CHHT e3a Bcex jihhhahbix cocahhchhh, b nepByio onepeAb 4 >oc4)ojihhhaob; 2) noAaBJie- 
HHe CHHTe3a oahhx KJiaccoB 4>oc4>oJiHnHAOB h coxpaHeHHe hcxoahoto ypoBHii CHHTe3a 
Apyrnx; 3) imaxTHBaiiHH CHHTe3a 4 >oc4)ojihhhaob h OAHOBpeMeHHO KOMneHcaTopHoe 
o6pa30BaHHe 6ec4>oc4>opHbix jihhhaob. Bo Bcex cjiynanx xanecTBeHHbiH cocTaB mcm 6- 
paHHblX JIHnHAOB CymeCTBCHHO H3MeHJieTCfl. 

B HacToamee BpeMH onncaHO HecKOJibKO ranoB xoMneHcaTopHbix peaxiiHH. Tax, Ha¬ 
npHMep, peAyAHpoBaHHbie 4)oc4>ojiHnHAbi MoryT 3aMemaTbca rjiHxoJinnHAaMH. Ha no- 
6erax h xopHnx OBca, a Taxace jihctbux Arabidopsis thaliana noxa3aHO, hto Bbi3BaHHoe 
4)Oc4>OpHbIM TOJIOAaHHeM CHHHCeHHe XOJIHHeCTBa 4>Oc4>OJIHnHAOB nOJIHOCTblO XOMneH- 

cnpyeTCH AHrajiaxT03HJiAHaAHJirjiHuepHHaMH (Hartel et al., 2000; Andersson 

et al., 2003). CornacHO AaHHbiM Apyroro HCCJieAOBaHHa, BbinojiHeHHoro Ha Arabidopsis 
thaliana , b ycjiOBHiix HeAOCTaTxa 4>oc4>opa Ha 4>OHe yMeHbiueHHfl coAepacaHHJi 4>oc4>o- 
jinnHAOB MoxceT yBejiHHHBaTbCH xoHAeHTpaAH^ cpa3y Hecxojibxnx xnaccoB tjihxojihhh- 
AOB — /UTjr h cyjib4>0XHH0B03HJiAHaAHJirjiHAepHH0B (CXJ\T) (Yu et al., 2002). 

noMHMO rjiHxojinnHAOB, cymecTBeHHyio pojib b aAanTaAHH x Ae4>HAHTy 4>oc4>o- 
pa MoryT HipaTb JinnHAbi SeTaHHOBoro rana, BxoA^mwe b cocTaB MeMSpaH hcxoto- 
pbix npoxapnoTOB, a Taxace BOAopocJien h xpnnToraMHbix pacTeHHH (Dembitsky, 1996). 
MccjieAOBaHH^, npoBeAeHHbie Ha 4>OTOCHHTe3HpyiomeH SaxTepHH Rhodobacter sphae- 
roides , noxa3ajin, hto b ycjiOBHux HeAOCTaTxa 4>oc4>opa nponcxoAHT yBejiHHeHHe co- 
AepncaHM, xax tjihxo-, Tax h GeTaHHOBbix jihhhaob (Benning et al., 1993). noAoSHaa 
peaxium 6biJia o6Hapy>xeHa y npecHOBOAHOH BOAopocjiH Monodus subterraneus (Kho¬ 
zin-Goldberg, Cohen, 2006). Bmcctc c TeM b paSoTe no bjihhhhio Ae4>HUHTa 4>oc4>opa 
Ha pa3JiHHHbie bhabi chmShothhccxhx BOAopocneii 6biJio ycTaHOBJieHO, hto noAaBJie- 
HHe CHHTe3a 4>oc4>oJiHnHAOB xoMneHCHpyeTC^ tojibxo rjiHxoJinnHAaMH, b to BpeMn xax 
HHTeHCHBHOCTb o6pa30BaHHH SeTaHHOBbix JIHnHAOB ocTaeTCH 6e3 H3MeHeHHH (Guschina 
et al., 2003). OcTaeTca HeacHbiM, AencTBHTejibHO jih HMeiOTca npHHUHnnajibHbie pa3JiH- 
HHH B XOMlieHCaTOpHblX peaXIJHHX CBo6oAHO>XHBymHX h chmShothhccxhx BHAOB 3ejie- 
Hbix BOAopocJien? He HCXJnoneHO, hto HHAyxiiHH CHHTe3a SeTaHHOBbix jihhhaob b otbct 
Ha HeAOCTaTOx 4>oc4>opa xapaxTepHa h rrx chmShohtob, OAHaxo 3tot xoMneHcaTopHbin 
nyTb 3anycxaeTca tojibxo b onpeAejieHHbix ycJioBH^x h Ha onpeAejieHHOH 4>a3e pa3BH- 
thu BOAopocjieii. 

LJejibio HacToamero HCCJieAOBaHH^ 6bijio BbiHBHTb B03MoxcHbie cnocoSbi aAanTamiH 
x Ae4)HUHTy 4)oc4>opa Ha ypoBHe MeMSpaHHbix jihhhaob y CBoSoAHoacHBymero h chm- 
6noTHHecxHx bhaob 3ejieHbix BOAopocJien poAa Pseudococcomyxa , HaxoA^mnxc^ Ha 
CTaiiHOHapHOH 4>a3e pocTa. 
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MaTepnaji h MeTOAHKa 


B KanecTBe oSbeicroB HccjieAOBaHHn 6bijih b3^tbi niTaMMbi o^hokuctohhbix 3eJieHwx 
BOAopocJieH: cBo6oAHO>KHBymero BHAa Coccomyxa chodatii (CALU, 1028), aTaioice AByx 
chmShothhcckhx bhaob — C. variolosae Jaag (SAG, 216-6) ((])oto6hoht JiHinaHHHKa 
Peltigera leucophlebia (Nyl.) Gyeln.) h C. mucigena Jaag (SAG, 216-4) ((])oto6hoht jih- 
maHHHKa Peltigera aphthosa (L.) Willd.). CorjiacHO coBpeMeHHWM npeACTaBJieHHUM, 
flaHHbie bhabi othochtch k poAy Pseudococcomyxa (Kostikov et al., 2002). KyjibTypu 
BOAopocjieii BbipamHBanH Ha MHHepajibHOH cpe/te EoJiAa npn 8 °C h nocTOUHHOM ocBe- 
meHHH. (f)oc(j)opa co3AaBajiH nyTeM noJiHoro hckjhohchh^ H3 cpeAbi (f>oc(f)op- 

coAepacamnx cojieii. UccJieAOBaHHn npoBOAHJin Ha CTaimoHapHOH (j)a3e pocTa KyjibTypbi. 

HHTeHCHBHOCTb pocTOBbix npoiteccoB onpe^eji^JiH no H3MeHeHHio KOJinnecTBa KJie- 
tok (ajw noAcneTa kjictok HcnoJib30BanH KaMepy Top^eBa) h oirraqecKOH nJiOTHOCTH 
BOAopocjieBon cycneH3HH npn A-awne bojihbi 678 hm. 

JlnnHAbi 3KCTparHpoBanH c noMombio H3onponaHOJia h xjiopo(J)opMa no MeTOAy 
B. Nichols (1963). AHanH3 HHAHBHAyaubHbix JinnHAOB npoBOAHJin c noMombio ABy- 
MepHon B3TCX Ha nJiacTHHax 10 X 10 cm (Merck, repMamw) b chctcmc pacTBopHTe- 
Jien: xjiopo(f)opM/MeTaHOJi/BOAa (65 : 25 : 4, no oSbeMy) — nepBoe HanpaBJieHHe h xjio- 
po(j)opM/aAeTOH/MeTaHOJi/yiccycHafl KHCJiOTa/BOAa (50 : 20 : 10 : 10 : 5, no oSbeMy) — 
BTopoe HanpaBJieHHe (Benning et al., 1995). JlnnHAbi oSHapyacHBajiH, onpbicKHBaa mia- 
CTHHbl paCTBOpOM 10%-H CepHOH KHCJIOTbl B 3TaHOJie C nOCIieAyiOIAHM CHCHraHHeM HJIH 
b napax HOAa. Kojihhcctbo jihhhaob onpeAejuuiH Ha ACHCHTOMeTpe JSg HCKaH (JleHxpoM, 
PoCCHfl). fljlfl nOCTpOeHM KaJIHSpOBOHHbIX KpHBbIX HCnOJlb30BaJIH (f)OC(f)aTHAHJIXOJIHH 
(Sigma, TepMaHM) h BbiAejieHHbiH H3 mneHHHHOH MyKH MOHorajiaKT03HJiAHaijHJirjiH- 
AepHH. 

^HpHOKHCJIOTHblH COCTaB HHAHBHAyaJIbHbIX TJIHIjepOJIHnHAOB onpeAeJWJiH nOCJie 

hx rHApojiH3a c 2.5%-h H 2 S0 4 b MeTaHOJie npn 70 °C b TeneHHe 2 h (Conconi et al., 
1996). rioJiyneHHbie MeTHJiOBbie 3(j)Hpbi 5KK aHajiH3HpoBajiH mctoaom DKX Ha xpoMa- 
Torpa(J)e KpHCTami 5000.1 (Pocchu) c HcnoJib30BaHHeM KanHJuwpHOH kojiohkh HP-23 
(30 m X 0.32 mm X 0.25 mkm) npn nporpaMMHpoBaHHH H3MeHeHHH TeMnepaTypbi Tep- 
MOCTaTa ot 170 ao 220 °C. TeMnepaTypa ncnapHTejm 250 °C, TeMnepaTypa actckto- 
pa — 230 °C. ra3-HOCHTeJib — a30T. CpaBHHTeJibHyio HACHTH^HKaitHio coeAHHeHHH b 
npo6ax npoBOAHJin c noMombio apH(j)MeTHHecKHx hhackcob yAepacHBaHHu. B xanecTBe 
CBHAeTejieii HcnoJib30BajiH MeTHJiOBbie 3(f)Hpbi 16 : 0,18 : 0,18 : 1,18:2, 18:3h 20 : 4 
(Nu-chek prep, CIIIA), 20 : 5 (Supelco, CIIIA), 22 : 6 (Sigma, TepMaHHn), a Taioxe 
CMecb MerajioBbix 3(J)npoB SaicrepHajibHbix 5KK (Supelco, CIIIA), BKjnonaiomyio iiomh- 
mo oSbiHHbix KopoTKOuenoneHHbie khcjiotbi. 

flaHHbie, noJiyneHHbie nocjie cTaTHCTHnecKOH o6pa6oTKH 2—3 He3aBHCHMbix 6 ho- 
jiornqecKHx noBTopHOCTen, npeACTaBJieHbi b bhjxcM± m M , , rAe M — cpeAHini apn(f)Me- 
THHecxa^, m M — OHmSica cpeAHeii apH(J)MeTHHecKOH. /JocTOBepHOCTb pa3JiHHHH Me^c- 
Ay coAep^caHHeM jihhhaob BOAopocjien, BbipameHHbix Ha nojiHOH nHTaTejibHOH cpeAe h 
b ycjiOBHHx A^(f)HitHTa (f)oc(f)opa, oiteHHBajiH c noMombio KpHTepn^ CTbiOAeHTa npn ao- 
BepHTejibHOM ypoBHe P } = 0.95. 


Pe3yjibTaTbi h oScyacAeHHe 

B cocTaBe HCCJieAyeMbix o6pa3ijOB BOAopocJien 6 bijih oSHapyaceHbi npeACTaBHTejiH 
OCHOBHbIX KJiaCCOB TJIHIiepOJIHnHAOB, B TOM HHCJie (f)OC(f)OJIHnHAbI, TJIHKOJIHnHAbl H JIH- 
nHABi 6eTaHHOBoro rana. 
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Phc. 1. CoaepacaHHe rjiHueponunn^OB b MeiviSpaHax CBo6cwio>KHBymeH 3ejieHOH Bojiopocjm Pseudococco- 
myxa chodatii , BtipameHHOH Ha nojiHOH nHTaTejibHOH cpezie h b ycjiOBHflx fle(})HUHTa (})oc(})opa. 

no och op^HHaT — coaep'/KaHne jiHnwaoB, Mr/r cyx. Maccbi. 1 — KOHTpoJib, 2 — aecJmuHT (J)oc4)opa. A — rjiHKOUHnn- 
flbi, B — 4> 0C( J )0 ‘ H 6eTanHOBbie JiHnH^bi. MT^T — M0H0rajiaKT03HJianaiinjirjiHuepHHbi, — ;iHrajiaKT03HJiHHauHJi- 

rJiHuepHHbi, CX^r — cyjibcl>0XHH0B03HJiaHauMJirjiHuepHHbi, flrTC — aHauHJiniHuepHJiTpHMeTHJiroMocepHHbi, OX — 
ct)Oc4>aTaiiHJixojiMHbi, 03 — 4)oc(J)aTHflHJi3TaHOJiaMHHbi, ^ — <|>0C(j)aTHflHJirJiHijepHHbi. 


OpaKijHK rJiHKOJiHiiHAOB 6 biJia npeACTaBJieHa M0H0rajiaKT03HJi^Haii 1 HJirjiHii 1 epnHa- 
mh (MITT), h CXflr. B cocTaBe (f)oc(f)OJiHnHAOB 6mjih BbiKBJieHbi (jioc^aTa/uui- 

XOJIHHbl (OX), ({)0C(j)aTH ( n i HJ13TaH0JiaMHHbI (03), (J)0C(J)aTH^HJIHH03HTbI (OH), (j)OC(f)aTH- 
^HJirJIHUepHHbl (Or) H (jDOC^aTHAHbie KHCJIOTbl (OK). Cpe^H SeTaHHOBbIX JIHIHitfOB 06 - 
Hapy^ceHbi ( a,naii 1 HJirjiHii 1 epnJiTpHMeTHJiroMOcepHHbi (ffTTC). 

OcHOBHbIMH KOMnOHeHTaMH MeMSpBH CBoSoflHOHCHBymeH P. chodatii , BbipameHHOH 
Ha nojiHOH nmaTeJibHOH cpe^e, SbiJiH Mr^r (59 % ot cyMMbi MeMSpaHHbix rjiHiiepojiH- 
nH£OB) h CXffT (29 %) (pnc. 1). OTHOCHTeJibHoe coflepacaHHe fftffT He npeBbimajio 
6 %. Cpe^H (jlOC^OJIHnHAOB £OMHHHpOBaJIH OX (3 %), 3a KOTOpbIMH CJieAOBaJIH 03 H 
Or, b cjieAOBbix KOJiHnecTBax npHcyTCTBOBajiH OH h OK. JlnnHAbi SeTaHHOBoro rana 
TaKXCe KBJIHJIHCb MHHOpHbIM KOMnOHeHTOM MeM6paHHbIX CTpyKTyp P. chodatii. nOMHMO 
yKa3aHHbix niHiiepojiHnHflOB b KJieTKax 3 toh boaopocjih 6bijih oSHapyaceHbi coe/jHHe- 
hhk, OTHOciimHecfl k KJiaccy c4)HHroJiHnH,aoB. flaHHbie BemecTBa (hx TOHHaa cTpyKTypa 
noxa He ycTaHOBJieHa) cocTaBjnuiH 3HaqHTejibHyio nacTb MeMSpaHHbix JinnH^OB h no ko- 
JinqecTBy SbiJiH conocTaBHMbi c CXRF. 

B KOHTpoJibHbix o6pa3ijax CHMSnoTHHecKHx BOAopocjien P. variolosae h P. mucige- 
na nOMHMO Mr^r (45 h 39 % cootbctctbchho) BaacHyio pojib b cjioaceHHH MeMSpaH- 
hbix CTpyKTyp HrpanH (26 h 34 %) (pnc. 2). B MeHbineM KOJinnecTBe npncyTCT- 

BOBaJIH CXflT. no COOTHOHieHHK) (j)OC(f)OJIHnHftOB (f) 0 T 06 H 0 HTbI MaJIO OTJIHHaJIHCb OT 
CBo6o,aHO>KHBymeH P. chodatii. Bo Bcex cjiyqaax npeoSna^ajiH OX, 3a kotopbimh cjie- 
AOBajin Or h 03. B OTJiHHHe ot CBoSoAHO^CHBymero BH,aa HeManyio qacTb MeMSpaH- 
HblX TJIHIiepOJIHnHAOB (OKOJIO 5 %) COCTaBJIKJIH SeTaHHOBbie JIHnHAbl. 

CHMSHOTHnecKHe BOAopocjiH OTJiHHajiHCb ot CBo6oAHO>KHBymeH P. chodatii h no 
a6cojnoTHOMy coAepacaHHio jmmiflOB. B qacraocTH, ohh hmcjih 3HanHTejibH0 6oJiee bbi- 
coKyio KOHueHTpaiiHio Mr^r, OX h /(rTC. 

,Zte(J)HUHT (f)oc(f)opa b cpe^e npHBeji k chh^cchhio aScojnoTHoro coAepacaHHH 6ojib- 
UIHHCTBa MeMSpaHHbIX JIHnHAOB H H3MeHeHHK) HX COOTHOHieHHK. Y CBOSoAHOHCHBy- 
iiiero BH^a kojikhcctbo Mr,I(r yMeHbiHHJiocb b 4 pa3a, CXffT — b 12 pa3. Hojihoctbio 
peayijHpoBajiHCb 03 h Or. npn 3tom He^ocTaTOK (f)oc(f)opa Bbi3Ban cymecTBeHHoe yBe- 
JiHHeHHe KOHueHTpaiiHH rTC, KOTopbie b KOHTpoJie 6biJiH o6HapyKceHbi jihhib b cJieAO- 
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Phc. 2. Coaep>KaHHe rjiHiiepojiHnH^OB b MeM6paHax chmShothhcckhx 3ejieHi»ix Boaopocneii Pseudococco- 
myxa variolosae (I) h P. mucigena (II), BbipauxeHHtix Ha nojiHOH nHTaTejibHOH cpeae h b ycjiOBHflx ae(j)HUH- 

Ta (})oc({)opa. 

llo och opawHaT — coaep>KaHHe jirniHaoB, Mr/r cyx. Maccw. I — kohtpojii., 2 — aecfmijHT ct)occl)opa. A — rjinKOJirninabi, 
B — 4)0C(J)0- H 6eraHiiOBbie JiHrmabi. OH — 4 )0C 4 )aTH ^ H - nHH03MTbl - OciajibHwe o6o3HaneHHfl, Kax Ha pHC. 1. 


bbix KOJiHnecTBax. Oco6o cjieAyeT otmcthtb, hto coAepxcaHHe h OX y P. chodatii 

He H3MeHHJIOCb. 

y CHMSHOTHHeCKHX BH£OB TaK>Ke CHH3HJIOCb KOJIHHeCTBO OCHOBHbIX niHuepojiHmi- 

AOB b ycjioBBmx Ae(j)HUHTa (f)oc(f)opa. ripn 3 tom y P. variolosae peAyiouni MeMSpaHHbix 
JinnHAOB OKa3anacb 6ojiee 3HaHHTejibHoii. Kojihhcctbo JJJ'JXT h CXffT b ee KJieTKax 
CHH3HJiocb b 4 h 11 pa3 cootbctctbchho. cpaBHeHRH, y P. mucigena BbiflBJieHO Tpex- 
KpaTHOe CHHXCeHHe KOHUeHTpaiI,HH 3THX J 1 HI 1 HAOB. KOJIHHCCTBO MFflF 3aMeTHO CHH3H- 
jiocb TOJibKO y P. variolosae. Ft3MeHeHHfl b co^epxcaHHH SeTaHHOBbix JinmiAOB oxa3a- 
JiHCb npoTHBonojioxcHbiMH: ec™ y P. mucigena He/jocTaTOK (J)oc(f)opa Bbi3Baji AByxpaT- 
Hoe yBejiHHeHHe flrTC, to y P. variolosae coAepxcaHHe 3Toro JinnH^a yMeHbniHJiocb. 

B nocjieAHee BpeMfl bo mhothx paSoTax, nocBflujeHHbix bjihhhhk) AetjmuHTa (f)oc(f)o- 
pa Ha MeMSpaHHbie jiHmiflbi, npuBOA^Tca cbcachh^ o nojiHOH hjih nacraHHOH peAyKxj,HH 
(Jjoc^ojihhhaob, b tom HHCJie h OX (Benning et al., 1995; Andersson et al., 2003; Guschi¬ 
na et al., 2003). Haum HCCJieAOBaHHH, KacaiomHeca chmShothhcckhx BOAopocneH, noji- 
HOCTbK) noATBep^CAaiOT 3 to nojiOHcenHe. OAHaxo npn H3yneHHH CBoSoAHOxcHBymeii 
P. chodatii Mbi o6Hapy>KHJiH, hto b ycnoBHflx (})oc(j)opHoro roJiOAaHHfl Ha (})OHe CHHxce- 
hha KOHueHTpauuH 03 h Or coAepacaHHe OX He H3MeHaeTCfl. IIoAoSHafl peaxiuifl 6biJia 
BbiHBJieHa y Arabidopsis thaliana (Jouhet et al, 2003). Flo mhchhio aBTOpOB 3 toh pa- 
60™, He^ocTaTOK (f)oc(f)opa MoaceT CTHMyjiHpoBaTb cHHTe3 OX no Tax Ha3biBaeMOMy 
anbTepHaTHBHOMy Mexami 3 My, nyTeM nocjieAOBaTejibHoro TpexcTyneHnaToro Mera- 
jiHpoBaHHH 03. Flpn 3 tom Ha (f)OHe peAyxuHH npeAinecTBeHHHKOB, b tom HHCJie OK, 
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(J)OC(})aTHOTJicepHHOB h 03 npoHcxo^HT axxyMyA»UHA OX, KOTopbie b AaJibHeHiueM 
npH ynacTHH (j)oc(j)OAHna3bi C noABepraiOTca rHApoAH3y ao AHau.HArAHii.epHAOB (A^r). 
06pa3yK>mHecH A^r pacxoAyiOTca Ha chhtc3 rAHXOAHnHAOB, rjiaBHbiM o6pa30M A^A^. 
KocBeHHbiM yKa3aHHeM Ha cymecTBOBaHHe 3Toro MexaHH3Ma y P. chodatii hbjihctch co- 
xpaHeHHe ncxoAHoro xoAHnecTBa h yBeAHHeHHe hx OTHOCHTejibHoro coAepaca- 

hha c 6 ao 27 %. AJi* cpaBHeHH^ y Arabidopsis thaliana b ycAOBHax Ae(j)HijHTa (f)0C(f)0- 
pa coAepacaHHe A^A^ BbipocAO c 10 ao 30 % (Jouhet et al., 2003). 

Hap^Ay c yBejiHHeHHeM aoah ffTffT b KJieTKax P. chodatii HaSjnoAaJiocb yBeAH- 
neHHe bkubaa SeTaHHOBbix jthhhaob. AHaAorHHHoe H3MeHeHHe AHnHAHoro npo(f)HJifl 
MeMopaHHbix CTpyKTyp, conpoBcnxAaioiHeeca yBejiHHeHHeM aojih ffTffT h ffTTC, o6Ha- 
py>KeHO y Apyroro BHAa cBo6c>AHO>XHByinHx 3eneHbix BOAopocAeii — Monodus subter- 
raneus (Khozin-Goldberg, Cohen, 2006). 

AHanH3 OTHOCHTejibHoro coAep>KaHH^ HHAHBiiAyajibHbix AHnHAOB P. variolosae h 
P. mucigena noxa3an, hto b ycAOBiiax AO(J)HUHTa (f)oc(j)opa TaioKe Ha6AK>AaeTCA H3MeHe- 
Hlie COOTHOlIieHHfl OTAeJIbHbIX KJiaCCOB rAHXO- H SeTaHHOBbIX JIHIIHAOB. B MeMSpaHaX 
P. variolosae aoaa A^A^ yBeAHHHAacb b 1.4 pa3a, b to BpeMA xax oraocHTejibHoe co- 
Aep>xaHHe MrAr He H3MeHHJiocb. Bahahhc HeAOCTaTKa (|)oc(J)opa Ha MeMdpaHbi P. mu¬ 
cigena oxa3ajiocb hhmm. ripoH3omAO AByxpaTHoe CHHaceHHe aoah Ha (f)OHe yBe- 

AHHCHHA OTHOCHTejibHoro COAepACaHHA MrAr. riOMHMO rAHXOAHnHAOB H3MeHHJ10Cb H 
npoAeHTHoe coAepacaHHe AHnHAOB SeTaHHOBoro rana. B HacraocTH, y P. variolosae ao- 
aa 3thx coeAHHeHHH yBeAHHHAacb c 5 ao 12 % , a y P. mucigena — c 6 ao 21 %. 

HapaAy c coAepacaHHeM HHAHBHAyaAbHbix ahhhaob 6mah HCCAeAOBaHbi BxoAaiAHe 
b hx cocTaB 5KK. Y Bcex H3yneHHbix bhaob BOAopocAen 6 mah HACHTH(J)Hii 1 HpoBaHbi Ha- 
cbimeHHbie 12:0, 14 : 0, 16:0, 18 : 0, 20 : 0, 22 : 0 h HeHacbimeHHbie xhcaotm, b tom 
HHCA eMOHoeHOBbie 14 : 1,16 : 1,18 : 1 HnoAHeHOBbie 16 : 2,16 : 3,18 : 2,18 : 3,18 : 4, 
20 : 4, 20 : 5. CAeAyeT otmcthtb, hto BbipameHHbie Ha iioahoh nmaTeAbHOH cpeAe bo- 
AOpOCAH CymeCTBeHHO OTAHHaAHCb no npOAeHTHOMy COAepACaHHK) OTAeAbHbIX KHCAOT. 
Tax, HHAHBHAyaAbHbie TAHXOAHnHAbi h ArTC CBo6oAHOACHBymeii P. chodatii hmcah 
CXOAH blH ACHpHOXHCAOTHblH COCTaB (Ta6A. 1). Bo BCeX CAyHBAX AOMHHHpOBaAH naAbMH- 
THHOBaA (16 : 0) h OAeHHOBan (18:1) xhcaotm. HHAHBHAyaAbHbie Ann ham chmShoth- 

TABAHUA 1 

CoAepxaHHe ocHOBHbix xnpHbix khcjiot (% ot cyMMbi) 

HHAHBMiiyajibHbix jihfimaob CBo6oAHO)KMBymeM 3ejieHOM BOAopocAM Pseudococcomyxa chodatii , 
BbipameHHOH na nojiHofi nMTaTejibHow cpe^e h b ycjiOBMHX nectwuHTa cfiocciiopa 






HHAHBHAyaAbHbie AHIlHAbl 



XCwpHbie 

KHCJIOTbl 

MrAr 

ArAr 

cxAr 

ArTC 



p + 

P“ 

p + 

P“ 

p + 

P" 

p- 

16 

0 

27.6 ± 1.2 

15.3 ±5.6 

28.6 ± 1.2 

28.5 ± 2.6 

38.9 ± 1.5 

34.2 ± 3.3 

36.6 ± 3.9 

16 

1 

9.2 ± 1.8 

1.1 ±0.8 

13.7 ±3.0 

12.1 ±0.3 

9.8 ± 0.6 

10.7 ±0.2 

9.7 ± 1.9 

16 

2 

— 

— 

— 

— 

— 

— 

— 

16 

3 

4.4 ± 1.2 

1.8 ±0.7 

— 

— 

3.8 ± 0.4 

2.7 ± 0.6 

5.9 ± 0.4 

18 

0 

9.5 ± 1.2 

8.0 ±0.8 

8.7 ± 0.4 

12.4 ±0.8 

7.4 ± 1.0 

10.7 ± 1.0 

9.4 ± 0.8 

18 

1 

17.1 ±2.0 

47.6 ± 2.6 

20.4 ± 0.7 

17.8 ± 1.0 

13.6 ± 1.3 

12.3 ±0.5 

13.7 ±0.9 

18 

2 

6.5 ±0.9 

13.6 ±2.6 

6.2 ± 1.3 

5.0 ± 0.4 

5.4 ±0.7 

8.6 ±0.8 

8.9 ±0.0 

18 

3 

6.7 ± 1.4 

5.5 ± 0.4 

5.7 ±2.0 

2.6 ±0.1 

5.8 ± 1.2 

3.2 ±0.7 

3.2 ± 0.7 

20 

4 

6.8 ± 0.6 

4.9 ± 1.7 

4.9 ±0.6 

5.9 ± 0.8 

4.6 ± 1.2 

— 

5.8 ±0.1 


ripHMeMaHHe. 3aecb h b Ta6;i. 2, 3: MTAT — MOHorajTaKT03HJiAHanHJirjnmepHHbi, A^r — AHaraAaKT03HA- 
jiHauHJirjimiepHHbi, CXAT — cyAb(|)oxnHOB03HAAHauHArAHuepHHbi, ArTC — AHaiimirjinuepHJiTpnMeTHJiroMOce- 
PHHbl. 
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TABJ1MUA 2 

CoaepxaHHe ochobhmx xnpHbix khcjiot (% ot cyMMbi) 

HHAHBM^yaJibHbix jmnHflOB cmm6moth4cckoh 3ejieHOM BOAopocjiM Pseudococcomyxa variolosae , 
BbipameHHOM Ha itojihoh nHTaTejibHOM cpejie h b ycjioBHax jiectiHUHTa cJ)occJ)opa 


XCupHbie 

KHCJIOTbl 




HHUHBHiiyajibHbie JiHnnubi 




MiTjr 

JirjXT 

cxjxr 

iinrc 


p + 

P” 

P + 

P“ 

p + 

P“ 

p + 

P” 

16:0 

7.0 ± 0.7 

21.8 ± 1.7 

40.9 ± 1.1 

30.5 ± 1.1 

39.4 ± 1.5 

36.2 ± 1.0 

22.8 ± 1.2 

37.9 ± 2.0 

16: 1 

8.6 ±0.1 

8.1 ±0.5 

7.4 ± 0.6 

8.7 ± 0.4 

5.7 ± 0.8 

10.2 ± 1.8 

8.7 ±0.3 

11.5 ±0.6 

16:2 

6.3 ± 0.2 

— 

2.1 ±0.5 

— 

— 

— 

— 

— 

16: 3 

23.2 ± 0.6 

6.5 ± 0.4 

5.3 ± 1.1 

5.9 ± 2.4 

1.8 ±0.6 

3.8 ± 0.4 

1.2 ±0.0 

3.3 ± 0.6 

18:0 

2.3 ± 0.5 

9.8 ± 1.0 

5.9 ±0.5 

7.4 ± 2.3 

4.2 ± 0.4 

10.6 ±0.8 

7.6 ± 1.3 

10.1 ± 1.5 

18: 1 

4.9 ± 0.3 

15.0 ± 1.6 

10.4 ± 1.2 

18.4 ± 1.8 

13.2 ±0.1 

20.1 ±3.5 

12.2 ±0.1 

19.5 ±3.4 

18:2 

9.2 ± 0.5 

7.4 ± 0.6 

10.1 ±0.3 

11.2 ±0.4 

7.5 ± 0.2 

7.4 ± 1.7 

4.6 ± 0.6 

6.9 ± 0.6 

18:3 

34.8 ± 0.4 

9.7 ± 1.2 

10.9 ±0.8 

4.0 ± 0.9 

10.1 ± 1.0 

2.1 ±0.3 

4.9 ± 0.9 

3.9 ± 0.9 

20:4 

1.6 ±0.2 

4.9 ± 0.7 

2.7 ± 0.4 

6.3 ± 0.3 

4.9 ± 1.0 

3.9 ±0.3 

7.3 ±0.9 

7.2 ± 0.9 


necKHX bh^ob BOflopocjieii OKa3ajiHCb 6oJiee reTeporeHHbiMH. Bo (jipaKij.HH MITjr P. va¬ 
riolosae npeo6jiaAanH 16 : 3 h 18 : 3 khcjiotbi (Ta6ji. 2). y P. mucigena otot KJiacc jih- 
nH^OB 6biJi oSorameH He tojibko tphchobbimh, ho h ahchobbimh KHCJiOTaMH (Ta6ji. 3). 
OpaKi^HH h CXflr OTJiHnajiHCb BHaHHTejibHO MeHbHiHM coAepxcaHHeM noJiHHeHa- 

CbimeHHblX KHCJIOT C-16 pwa H JIHHOJieHOBOH KHCJIOTbl (18:3). 

Pa3JiHHHii, oSHapy^KeHHbie b cocTaBe 5KK tjihkojihhhaob CBoSoflHoacHByiijeH h chm- 
SHOTHHeCKHX BOAOpOCJieH, MOTyT 6bITb CBH3aHbI C 0C06eHH0CTHMH HX 6HOCHHTe3a. Co- 
rjiacHO JiHTepaTypHbiM tfaHHbiM, rJiHROJinnHAbi pa3JiHHHbix bh/job bbichihx pacTeHHH h 
BOAopocjieii MoryT cHHTe3HpoBaTbca TpeMU nyTHMH (Hartel et al., 2000; Jouhet et al., 
2003, 2004). Ooth H3 hhx (npoicapHOTHHecKHH nyTb CHHTe3a) npoTexaeT hckjhohh- 
TejibHO b xjioponJiacTax. IIpe/uiiecTBeHHHKaMH tjihkojihhhaob, o6pa3yiomHxcfl no 3to- 
My nyra, abjuuotch J\AT, 3Tepn(j)HiiHpoBaHHbie 18:0 khcjiotoh b noJioxceHHH sn- 1 h 
16:0 khcjiotoh b nojioxceHHH sn- 2. /JajibHeiimHH npoiiecc 6nocHHTe3a BKJHonaeT npn- 
coeAHHeHHe k J\AT MOJieicyji ranaKT03bi h nocjieAyiomyio AecaTypaijHio. B pe3yjibTa- 
Te o6pa3yiOTc^ MOJieKyjwpHbie bh^m 18/16, oSorameHHbie 16 : 3 h 18:3 KHCJiOTaMH. 

TAEJIHIIA 3 

CoAepXCaHHe OCHOBHbIX XHpHbIX KHCJIOT (% OT cyMMbl) 

HHjiHBHuyajibHbix JiHmmoB cmm6hoth4cckoh 3ejieHOM BOjiopocjiH Pseudococcomyxa mucigena , 
BbipameHHOM Ha nojiHOH nHTaTejibHOM cpejie h b ycjiOBHnx jiecJiHUHTa cf)oc(J)opa 



l 



HHjiHBHiiyajibHbie JinnHUbi 




XnpHbie 

KHCJIOTbl 

Mr^r 

nrixr 

cxjxr 

xurc 


p + 

P“ 

p + 

P“ 

p + 

P“ 

p + 

P“ 

16:0 

9.8 ±0.8 

11.9 ± 1.7 

31.3 ±0.4 

27.1 ±2.3 

45.4 ± 2.5 

43.1 ± 1.7 

39.8 ± 2.7 

30.3 ± 0.8 

16: 1 

5.0 ± 0.2 

5.0 ± 0.8 

6.4 ± 0.3 

5.7 ± 1.0 

7.9 ± 0.5 

7.9 ±0.6 

10.8 ± 1.9 

9.6 ± 0.4 

16:2 

12 ±0.8 

7.1 ±0.9 

2.5 ±0.1 

2.3 ± 0.2 

— 

— 

1.1 ±0.1 

0.7 ±0.1 

16 : 3 

13.4 ±0.9 

18.9 ±0.7 

1.5 ±0.1 

4.8 ± 0.3 

— 

— 

3.2 ±0.1 

1.5 ± 0.1 

18 : 0 

2.6 ± 0.4 

3.8 ± 0.4 

3.4 ± 0.0 

4.0 ± 0.5 

5.9 ± 0.3 

5.9 ± 0.4 

6.9 ± 0.3 

6.4 ± 0.4 

18 : 1 

6.3 ± 0.8 

6.45 ± 0.4 

13.2 ±0.1 

10.9 ±0.9 

11.4 + 2.1 

14.7 ±3.1 

12.6 ± 1.4 

8.4 ±0.3 

18:2 

18.3 ±0.2 

10.8 ±0.5 

11.9 ± 1.1 

12.5 ±2.4 

14.2 ±3.1 

13.2 ±0.9 

12.6 ± 1.0 

21.4 ± 1.5 

18:3 

25.9 ± 0.9 

29.1 ±2.3 

16.4 ± 0.4 

19.8 ± 0.6 

11.7 ±3.9 

12.1 ±0.9 

3.9 ± 0.4 

8.5 ± 1.6 

20:4 

94 

2.7 ± 0.6 

2.3 ± 0.2 

0.6 ± 0.0 

1.8 ±0.1 

1.6 ± 0.2 

1.85 ±0.1 

3.1 ±0.4 

2.2 ± 0.2 



^pyroii nyTb CHHTe3a (syKapHOTHnecKHii) orpaHHneH MeM6paHaMH 3nP. IIpeAHiecT- 
peHHHKaMH ruHKOJiHnHAOB, o6pa3yiomHxcfl no 3TOMy nyra, cjiy>KaT RAT, sTepn^Hun- 
poBaHHbie npenMymecTBeHHO 16 : 0 (16 : 1) KncjioTaMH b nojioaceHHH sn- 1 n 18:0 
(18:1, 18:2, 18:3)b noJioaceHHH sn- 2. riocjie npHcoeAHHeHHn MOJieicyji raJiaKT03bi 
o6pa3yK)TC^ niHKOJiHnHAbi, >KHpHOKHCJiOTHa5i nacTb KOTopbix npaKranecKH He npeTep- 
neBaeT AaJibHeniiiHx MOAH(f)HKaijHH. IIpoAyKTaMH 3Toro nyra cnHTe3a niHKOJiHnHAOB 
hbjihiotc^ MOJieKyjiapHbie bham 16/18, oOorameHHbie 16 : 0, 18 : 1, 18 : 2 h 18 : 3 khc- 
noTaMH. TpeTHH nyTb cnHTe3a rjinKOJinnw^oB BKjnonaeT peaKijHH, npoTeKaiomne b pa3- 
Hbix KJieTOHHbix KOMnapTMeHTax. J\AT, o6pa30BaHHbie b 3nP nyTeM THApoJiH3a Tpn- 
rJinuepHAOB, OX hjih flrTC, TpaHcnoprapyioTca b xjioponjiacT, r^e npoHcxoA^T 3aBep- 
maioinHe 3Tanbi cnHTe3a, conpjDKeHHbie c npncoeAHHeHneM rajiaKT03bi n AecaTypaiineH 
(Khozin-Goldberg et al., 2005). KoHenHbiMH npo/jyicraMH 3Toro nyra cnHTe3a hbjihiot- 
ch 16/18, 18/18 n 20/18 niHKOJiHnHAbi, coAepacamne 3HanHTejibHoe kojihhcctbo 18:1 
h 18 : 2 KHCJIOT. 

YHHTblBa^, HTO HCHpHOKHCJIOTHblH COCTaB TJIHKOJIHnHAOB CBJI3aH C HX «npOHCXO)KAe- 
HneM», mohcho npe^noJio^cHTb, hto y cBo6oAHO)KHBymeH boaopocjih P. chodatii chhtc3 
3 Thx coeAHHeHHH conpiDKeH npenMymecTBeHHO c MeMSpaHaMH 3IIP. 06 3tom cbhac- 
TeJibCTBywT HH3Koe OTHOCHTejibHoe coAepacaHHe 16 : 3 n 18 : 3 khcjiot, 3HanHTeJibHoe 
kojihhcctbo 16 : 0 n BbicoKoe win rjiHKOJinnnAOB coAepacaHHe 20 : 4 khcjiot. Y chm- 
6noTHHecKHx bhaob, HanpoTHB, npeo6jiaAaionjiHMH hbjihiotc^ peaKiinn, npoTeKaiomne 
b xJioponjiacTax. Ha 3to yKa3biBaeT 3HaHHTejibHbiii BKJiaA 16 : 3 n 18 : 3 khcjiot. 

fle(j)HAHT (j)oc(f)opa no-pa3HOMy noBJiHHJi Ha HCHpHOKHCJiOTHbiH cocTaB niHKOJiHnH- 
AOB BOAopocjien. y CBo6oAH05KHBymeii P. chodatii CTaTHCTHnecKH 3HanHMbie H3MeHe- 
HH X BbIHBJieHbl TOJIbKO BO (J)paKII,HH MFffT, TAe npOH30niJIO CHHHCeHHe OTHOCHTeJIbHOTO 
coAepacaHHn khcjiot C-16 pnAa, b tom HHCJie 16:0, 16:1h16:3. 3th AaHHbie, a TaK- 
tkc pe3yjibTaTbi HccJieAOBaHHH HHAHBHAyajibHbix jihhhaob (coxpaHeHne hcxoahoto co- 
Aep^caHHH OX h ffTffT, pe 3 Koe yBejiHHemie KOHiieHTpaijHH J\TTC) CBHAeTejibCTByiOT 
06 ycHJieHHH CHHTe3a JinnHAOB no 3yKapHOTHnecKOMy nyra. 

CoBepmeHHO hhbim oKa3anocb AencTBHe AJMTejibHoro (})oc(f)opHoro rojioAaHHH Ha 
cocTaB HCHpHbix khcjiot chm 6 hothhcckhx bhaob Pseudococcomyxa. OcHOBHbie H3MeHe- 
hhh npoH3onuiH He b cooTHomeHHH khcjiot C-16 h C-l 8 p^aob, KaK b cjiynae cbo 6 oaho- 
)KHBymen P. chodatii , a b nponopAHH HacbimeHHbix h HeHacbimeHHbix KOMnoHeHTOB. 
npn 3tom b rjiHKOJinnHAax P. variolosae npoiieHTHoe coAepacaHHe noJiHHeHacbimeH- 
hmx khcjiot 16:2, 16:3h18:3 3HanHTejibHO chh3hjiocb. Y P. mucigena , HanpoTHB, 
Ae(j)HUHT (j)oc(f)opa Bbi3Ban yBejiHneHHe oraocHTejibHoro coAeptfcaHHfl TpneHOBbix khc¬ 
jiot, b tom HHCJie 16 : 3 bo (jipaKAHH MITjr h 16 : 3, 18 : 3 bo (JjpaKAHH Ybcjih- 

neHHe CTeneHH HeHacbimeHHOCTH (3a cneT 18 : 2 h 18 : 3 khcjiot) 3aperHCTpnpoBaHO h 
b cocTaBe )KK 6eTaHHOBbix jihhhaob. TaKHM o6pa30M, ajih P. mucigena xapaKTepHO 
AJiHTejibHoe noAAep^caHHe hjih Aaace ycHJieHHe aKTHBHOCTH AecaTypa3, Ji0KanH30BaH- 
hbix KaK b xjiopomiacTe ( Ha 3to yKa3biBaiOT AaHHbie no Mr/jr), TaK h b 3nP (06 3tom 
CBHAeTejibCTByiOT pe3yjibTaTbi hchphokhcjiothoto aHajiH3a J\TTC). Y P. variolosae He- 
AOCTaTOK (J)OC({)Opa npHBOAHT K CHHtfCeHHIO aKTHBHOCTH 3THX (jiepMCHTOB. 

B xoAe npoBeAeHHoro HCCJieAOBaHHH noKa3aHO, hto b ycjiOBnax AJMTeJibHoro (f>oc- 
(})opHoro rojiOAaHHii y chm 6 hothhcckhx 3eJieHbix BOAopocjien, KaK h y cbo 6 oaho>kh- 
Bymero BHAa, KOMneHcaTopHoe 3aMemeHHe peAyuHpoBaHHbix (f)oc(f)OJiHnHAOB MoaceT 
ocymecTBJi^TbCH AByMn cnoco6aMH: 1) 3 a cneT noAAeptfcaHHa onpeAejieHHoro ypoBH^ 
rjiHKOJmnHAOB, 2) nyTeM yBeJiHneHH^ hjih coxpaHeHHH Heo6xoAHMoro KOJinnecTBa jih- 
nHAOB 6eTaHHOBoro rana. ripn 3 tom y cHM6HOTHnecKHx bhaob 3aMemeHHe ({)OC({)OJiHnH- 
AOB 6eTaHHOBbIMH ^BJI^eTCH, nO-BHAHMOMy, «KpailHeH Mepoil» H npOHCXOAHT TOJIbKO B 
ycjioBHflx npoAOJDKHTeJibHoro ({)oc({)opHoro rojiOAaHM npn nojiHOM HCKJnoneHHH AaH- 
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Horo 3JieMeHTa H3 nmaTejibHOH cpeAbi. ITomhmo KanecTBeHHbix h KOJiHnecTReHHbix H3- 
MeHeHHH B CO^ep>KaHHH JTHmiAOB OCo6eHHOCTH CHM6liOTHHeCKHX 3eJieHBIX BOflOpOCJiefi 
npo^BHJTHCb h Ha ypoBHe xcHpHOKHCjroTHoro cocTaBa. B npouecce pocTa Ha 6ec(J)oc({)op- 
HOH cpefle HX TJlHKOJIHnHAbl COXpaHflJIH AOCTaTOHHO BbICOKHH npoueHT KHCJIOT C-16 pa- 
Aa, b tom HHCJie nojiHHeHacbimeHHbix. IIocKOJibKy rjiMKOJiMnn^bi, 3TepH(j)mjHpoBaHHbie 
16:3 KHCJiOTaMH, o6pa3yiOTCfl b xjioponnacTax, ecTb Bee ocHOBaHM noJiaraTb, hto y 
chmShothhcckhx bhaob P. mucigena h P. variolosae pojib 3 thx KJieTOHHbix KOMnapT- 
MeHTOB b a^anTai^HH k Aetjmmny (f>oc(})opa HMeeT 6ojiee cymecTBeHHoe 3HaHeHHe, neM 
y P. chodatii. Y CBo6o£HO>KHBymero BHAa pocT b ycjiOBH^x AAHTejibHoro (j)oc(f)opHoro 
ronoAaHH^ conpaxceH c ycnjieHHeM «3yKapHOTHHecKHx» nyTeii cHHTe3a jihhhaob. 
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SUMMARY 


Membrane glycerolipid composition of algal species of the genus Pseudococcomyxa including free 
living species P. chodatii , as well as symbiotic species P. variolosae (photobiont of the lichen Peltigera 
leucophlebici) and P. mucigena (photobiont of Peltigera aphtosae) grown in Bold’s medium with Pi 
(control) or without Pi were analyzed and compared. In was shown that the amounts of the most of 
membrane lipids, especially that of phospholipids, are drastically decreased under phosphorus limitati¬ 
on. In these conditions, the membrane lipid composition is modified. Particularly, the relative amount 
of glycolipids and betaine lipids is extensively increased along with phospholipid reduction. 
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npHBefleHbi pe3yjn»TaTi»i peKOHCTpyKUHH (JwjioreHeTHHecKHx B3anMOOTHOiiieHHH b ceM. Crassulaceae 
Ha ocHOBaHHH aHajiH3a HyKJieoTH^Hbix nocneflOBaTeJibHOCTeH ITS pernoHa pAHK 158 bhaob. npn nocTpoe- 
hhh (()HJioreHeTHHecKHx ztepeBbeB 6bum HcnoJib30BaHbi aaHHbie o btophhhoh CTpyiaype cnehcepoB, cjio>k- 
Hbie 3BOjnouHOHHbie MOflejiH h MeTO^bi MaxcHMajibHoro npaBAonoAobna, od'bezwHeHHH cocezieH h Eene- 
ca. nepBaa 4>ujioreHHH ceMeficTBa, ocHOBaHHaa Ha aaepHOM reHOMe, noflTBepflHna Hajiunne cymecTBeHHbix 
npoTHBopemih Me>K,ay Tpa^HUHOHHOH chctcmoh TOJicTaHKOBbix (Berger, 1930), 6a3npyiomeHCfl Ha (})eHO- 
THnunecKHx npH3HaKax h 6noreorpa(JmHecKHx aaHHbix, h poflCTBeHHbiMH othouichhjimh b rpynne. VcTa- 
HOBJieHO, hto ceMencTBO cuaraeTCH 8 ycTOHHHBbiMH KJiaztaMH, H3 KOTOpbix TOJibKO o^Ha ( «Crassula» ) coot- 
BeTCTByeT noflceMeucTBy, 4 ( «Acre », «Aeonium», «Sempervivwn» h «Kalanchoe») odbejiHHJHOT npetfCTa- 
BHTejien HecKOJibKHX noflceMeftcTB, a eme 3 ( «Rhodiola », «HyIotelephium» h Umbilicus ), HanpoTHB, He 
npoHBuaiOT o>KH^aeMOH 6 jih30cth. 

RjiioneBbie cJioBa: Crassulaceae , ITS pAHK, (jnuioreHna. 

06pa6oTKa ceM. Crassulaceae , CAejiaHHaa A. Berger (1930) j\Jin BToporo H3A,aHHfl 
«Die natiirlichen Pflanzenfamilien», Ha npoTJDKeHHH noJiyBeica 6biJia HaHdoJiee aBTopn- 
TeTHOH Ha BHyTpHceMeiicTBeHHOM h poaobom ypoBHe (Ham, 1995; Hart, Eggli, 1995). 
B cooTBeTCTBMH co B3nraAaMH Berger ceMencTBO coAepacajio 6 noAceMeiiCTB, 33 poAa h 
okojio 1400 bmaob. noAceMeiicTBa 6 mjih crpynnHpoBaHti no Tpn b 2 rpynnBi: Crassu- 
la-jiHHHH ( Crassuloideae , Kalanchoideae, Cotyledonoideae ), KOTopaa BKJHonajia TaKco- 
hgi H3 IO>KHoro nojiymapHfl, h Sedum-jiHHM (Sempervivoideae, Sedoideae , Echeveroi- 
deae) — H3 CeBepHoro. KaacAoe noAceMencTBO coAepacano oahh H3 KpynHtix poaob 
(Crassula L., Kalanchoe Adanson, Cotyledon L., Sempewivum L., Sedum L. h Echeveria 


4 EoTaHHHecKHH JKypHaji, 1 , 2008 r. 
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DC.), no HMeHH KOToporo h 6mjio Ha3BaHO. Ilpn pa3rpaHHneHHH noAceMehcTB HanSojib- 
mee 3HaneHHe npHAaBanocb npH3HaKaM HHCJia h pacnoJiotfceHHn nacTeii ijBeTKa, CTene- 
hh cpocTHOJienecTHOCTH h ({)HJiOTaKCHcy. HanpHMep, noAceM. Crassuloideae BKjnonajio 
bhabi c ranJiocTeMOHHMM aH^poueeM h HecpocuiHMHca JienecTKaMH namenKH, Kalan- 
choideae — c HeTbipexnjieHHbiMH ABeTKaMH, AwnJiocTeMOHHbiM aHApoueeM h cpocniH- 
mhch JienecTKaMH. BHyTpn Sedum-JiHHHH noAceM. Sempervivoideae xapaKTepH30Ba- 
JlOCb nOJIHMepHbIMH ABeTKaMH CO CBoSoAHbIMH JienecTKaMH H p03eT0HHbIM raSHTyCOM, 
Echeveroideae — miTHMepHbiMH ABeTKaMH c nacranHO hjih noJiHOCTbio cpocmHMHca 
JienecTKaMH (Eggli, 1988; Mort et al., 2001). rioAceM. Sedoideae ace, no MeTKOMy 3aMe- 
naHHio C. H. Uhl (1963), HBHJiocb «catch-all» TaxcoHOM, b kotopmh 6bijih co6paHbi Bee 
poAH, He yKJiaAMBaiomHecfl b npHBeAeHHbie Bbirne xapaKTepncTHKH, a b poA Seditm — 
Bee BHAbi, He yKJiaAbiBaiomHecH b AHarH03bi Apyrnx poaob, 3to h onpeAeJiHJio Bee no- 
cjieAyiomHe npoSjieMbi kzlk noAceMeiicTBa, Tax h poAa. 

Kax npaBHJio, nonbiTKH nepecMOTpeTb CTpyKTypy ceMeficTBa cboahjihcb k coxpa- 
meHHio HHCJia noAceMeiiCTB. A. JI. TaxTaA^oiH (1987) pa3AeJiHJi ceM. Crassulaceae Ha 
4 noAceMeiicTBa: Sedoideae (BKjnonaiomee Sempervivoideae ), Kalanchoideae (BKjnona- 
iomee Cotyledonoideae ), Echeveroideae h Crassuloideae , a no3tfce (Takhtajan, 1997) — 
Ha 3 ( Crassuloideae , Kalanchoideae h Sedoideae). R. Thom (1992,2000) TaKace CHanajia 
coKpaTHJi hhcjio noAceMeiiCTB ao 3: Sedoideae (BKjnonaiomee Sempervivoideae h Eche¬ 
veroideae ), Cotyledonoideae (BKJnonaiomee Kalanchoideae) h Crassuloideae (Thom, 
1992), a 3aTeM ao 2: Crassuloideae h Sempervivoideae (no npaBy npHopmeTa HaA Se¬ 
doideae) (Thom, 2000), OAHaxo 3th nocTpoeHHii He HanuiH ninpoKoro npH3HaHH*i y ch- 

CTeMaTHKOB. 

HaHHHan c pa6oT R. van Ham h H. ’t Hart Hanajiacb 3noxa MOJieKyjnipHO-(f)HJioreHe- 
THnecKoro noAxoAa b TaKCOHOMHH Crassulaceae. Van Ham (1995) Ha ocHOBaHHH pe- 
3yjibTaTOB pecTpHKraoro aHajiH3a JJflK xjioponjiacTOB 44 bhaob H3 19 poaob BbiAejiHJi 
7 MOHO(f)HJieTHHecKHx rpynn b cocTaBe ceMencTBa (pnc. 1). 

1. Crassula-KJiaAa c bbicokoh AOCTOBepHOCTbio BKJnonaeT tojibko hjichob noA- 
ceM. Crassuloideae (b noHHMaHHH A. Berger), xapaKTepH3yiomHxcfl ranjiocTeMOHHbi- 
mh ABeTKaMH, hto OHeHb peAKO cpeAH hjichob Apyrnx 6 KJiaA. Ea3ajibHaa ahxotomhh 
M e^cAy Crassula-KJiaAOH h ocTajibHoii nacTbio ceMencTBa OTJiHHaeTca HaHSoJibineii ah- 
BepreHAHeii nocjieAOBaTejibHOCTen (okojio 7.3 %). 


Berger (1930) 't Hart (1995) 


Ham (1995) 


Crassuloideae 
Kalanchoideae > 


Crassuloideae 

Sedoideae 


eae 

_ . . , TpH6a Kalanchoeae 

Cotyledonoideae ^ 

\ TpH6a Sedeae 
Echeverioideae v N. 

Zf nompH6a Telephiinae 
Sempervivoidea&^Zx^ 


Sedoideai 


noATpnOa Sedinae 


Crassula 


Kalanchoe 


Telephium 

Sempervivum 

Leucosedum 

Aeonium 

Acre 


Phc. 1. BHyrpHceMeHCTBeHHMe KnaccH(J)HKaunn Crassulaceae A. Berger, H.’t Hart h KJiaflbi, ycTaHOBjieH- 
Hbie b ceMeficTBe R. C. H. J. van Ham (no: Mayzumi, Ohba, 2004, c H3MeHeHHHMn). 
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2. YcTOHHHBafl Kalanchoe-KJiaAa, npeACTaBJieHHaa BHAaMH H3 noAceM. Kalanchoi- 
deae h K)>XHoa({)pHxaHCXHMH poAaMH Cotyledonoideae (b noHHMaHHH A. Berger). 

3. Telephium-KJiaAa BXJironaeT poA Umbilicus DC. noAceM. Cotyledonoideae , poAbi 
Rhodiola L., Hylotelephium Ohba h HexoTopbix npeACTaBHTeJieH Sedum s. 1. (Phedimus 
Raflnesque, Aizopsis Grulich) noAceM. Sedoideae. 3Ta rpynna BecbMa pa3HopoAHa h 
HMeeT HH3Kyio (<50 %) CTaTHCTHHecxyx) noAAepxcKy, OHa o6i>eAHH^eT bhabi H3 CeBep- 
Horo nojiymapna, xapaxTepH3yioiii,HecH «hjiocxhmh jihctb^mh c 3y6naTbiM KpaeM». 

4. Sempervivum-KJiaAa BKJiiOHaeT OAHOHMeHHWH poA H3 noAceM. Sempervivoideae 
(b noHHMaHHH Berger) h HexoTopbix npeACTaBHTeJieH Sedum s. str. 

5. Leucosedum-KJiaAa coAepxcHT rpynny Sedum s. str., HexoTopbix npeACTaBHTeJieH 
noJiH({)HJieTHHHoro poAa Rosularia (DC.) Stapf h Asa cpeAH3eMHOMopcxnx poAa TpaAH- 
uhohhoto noAceM. Cotyledonoideae — Mucizonia (DC.) Berger h Pistorinia DC. 

6. Aeonium-KJiaAa, Bxjuonaiomafl MaxapoHe3HHCXHe Sempervivoideae h Sedum s. str. 

7. HanSojiee xpynHaa h ycTOHHHBaa Acre-KJiaAa oSBeAHHueT aMepnxaHcxoe noA- 
ceM. Echeverioideae h Sedum s. str. OAHano caM aBTop OTMenan, hto B3anMOOTHOiiie- 
hhs b rpynne, BXjnonaiomeH xjiaAbi c 4 no 7, Bee xce ocTaioTca HepemeHHbiMH, h He hcx- 
jHOHan bjihahhh «3(f)<|)eKTa npHTjDxeHHii ajihhhbix BeTBeii» Ha noAoSHoe nojioxceHHe. 
Ochobhoh bbiboa, CACJiaHHbiH van Ham, roBopHT o tom, hto no xpaimeH Mepe 4 H3 
6 noAceMeiiCTB b noHHMaHHH Berger — HCKyccTBeHHbie rpynnbi. 

IOiaccH(j)HKaAH^ ceMencTBa, ocHOBamiafl rjiaBHbiM o6pa30M Ha nocTpoemwx van Ham 
h cpaBHeHHH HyKJieoTHAHbix nocjieAOBaTejibHOCTeii trnL-F MexcreHHoro cneiicepa 49 bh- 
AOB H3 26 poaob, 6biJia npeAJioxceHa ’t Hart (1995) (pnc. 1). Abtop coKpaTHJi hhcjio noA- 
ceMencTB ao 2: Crassuloideae h Sedoideae. Crassuloideae b noHHMaHHH H. ’t Hart coot- 
BeTCTByeT TpaAHAHOHHOMy, a Sedoideae BKJiiOHaeT ocTaBHmeca miTb noAceMencTB b 
noHHMaHHH A. Berger. Kax h b (jmjioreHHH van Ham, neTxo BbipaxceHO 6a3anbHoe pa3Ae- 
jieHHe MexcAy npeHMymecTBeHHO a(])pHxaHCXHM noAceM. Crassuloideae h ocTanbHbiMH 
Crassulaceae , He HMeiomHMH cahhoh yHHxajibHOH xoM6HHaiiHH npH3HaxoB. Sedoideae , 
b cbok) onepeAB, pa3AeJieHO Ha 2 tph6bi: a(j)pHxaHCxyio Kalanchoeae (b ijejiOM cootbct- 
CTByeT Kalanchoe-KJiaAe, bbiacjichhoh van Ham) h Sedeae , npHypoHeHHyio k CeBepHO- 
My nojiymapmo. ’t Hart OTMenan, hto Bbicoxaa CTaTHCTHnecxaa noAAepxcxa h ymixanb- 
Hbiii Ha6op 4>eHOTHnHHecKHX npH3HaKOB noATBep^cAaiOT ecTecTBeHHOCTb TpnSbi Kalan¬ 
choeae. Tpn6a Sedeae coAepxcHT noATpHSbi: Telephiinae h Sedinae — b nepByio bxoaht 
poAbi, npeHMymecTBeHHO BOCTOHHoa3HaTCKoro pacnpocTpaHeHHH h, Bepojrrao, nponc- 
xo^KAeHHH, bo BTopyio — poAbi, 6oJiee ninpoKO pacnpocTpaHeHHbie b CeBepHOM nojiy- 
rnapHH. Sedinae BKJiiOHaeT b ce6a okojio hojiobhhbi Bcex poaob h bhaob Crassulaceae h, 
Kax h b cHCTeMe A. Berger, aBjiaeTca cSopHbiM TaxcoHOM, b xoTopbiH BomjiH poAW, 
He yxjiaAbiBamiAHec^ b AwarH03bi Apyrnx BHyTpHceMencTBeHHbix TaxcoHOB. HonbiTXH 
’t Hart onpeAejiHTb yHHxanbHbie AJifl noATpnSbi (jieHOTHmiHecxHe npH3Haxn He yBeHna- 
Jincb ycnexoM. Xoth, no MHemno aBTopa, noATpnSa Telephiinae neTXO xapaxTepH3yeTca 
Ha6opOM CHHanOMOp(f)HbIX npH3HaXOB (nflTHHJieHHblMH ABeTXaMH C 06 AHnJI 0 CTeM 0 H- 
hbim aHApoueeM h cboSoahbimh JienecTxaMH h t. a ), Kax b paSoTax caMHX aBTOpOB, Tax 
h b 6ojiee no3AHHx MOJiexyjiapHO-(f)HJioreHeTHHecxHx HCCJieAOBaHHux moho^hjicthh- 
hoctb 3toto TaxcoHa He 6biJia noATBepxcACHa, ero xnaAa He nBJumacb CTaracTHHecxH 
3HaHHMOH h AeMOHCTpnpoBajia 6jih30Ctb k Kalanchoe-xjiaAe (Ham, 1995; Ham, Hart, 
1998; Mort et al., 2001 ; Mayuzumi, Ohba, 2004). TaxHM o6pa30M, MHorne Bonpocw (jrn- 
JioreHHH ceMencTBa Tax h ocTanncb He pemeHHbiMH (HanpHMep, noJiH({)HJieTHHHOCTb 
poAa Sedum s. 1.), a xpoMe toto, npo^BHJiHCb cymecTBeHHbie nporaBopeHM Mop(f)OJio- 
THHecxnx h MOJiexyji^pHO-(J)HJioreHeTHHecxHx AaHHbix, hto nopoAHJio HOBbie npo6ne- 
Mbl AJlfl CHCTeMaTHXH TOJlCT^HXOBblX. Tax, SoJlblHHHCTBO Tpn6, BblACJieHHblX ’t Hart 
(1995), BecbMa reTeporeHHbi c tohxh 3peHH5i Mop(f)OJiorHH cnaraiomHx hx poaob, h njm 
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HHX npaKTHHeCKH HCB03M0HCH0 HaHTH AHarHOCTHHeCXHe IlpIi3HaKH. KpOMe Toro, pe- 
3yjibTaTbi MOJieKyji^pHO-({)HJioreHeTHHecKHx aHajiH30B nocTaBHJiH noA coMHeHHe ecTe- 
CTBeHHOCTb HexoTopbix poaob, BbiAeJieHHbix paHee H3 cocTaBa Sedum h CHHTaBiiiHXcji 
BnojiHe ecTecTBeHHbiMH: Hylotelephum , Orostachys , Rhodiola h Pseudosedum. 

Heo6xOAHMO OTMeTHTb, HTO SOJIBIIIHHCTBO (f)HJIOreHeTHHeCXHX nocTpoeHHH B ce- 
MeHCTBe OCHOBbIBaJlOCb Ha AaHHbIX peCTpHKTHOrO aHaJ!H3a H CpaBHeHHH HyKJieOTHAHbIX 
nocJieAOBaTejibHOCTeii /JHK xJioponnacTOB, a AaHHbie no AAepHOMy reHOMy ecjiH h npn- 
BJieKajiHCb, to npeHMymecTBeHHO am aHajiH3a B3aHM00TH0iiieHHH b npeAeJiax jihuib He- 
KOTopwx poaob hjih rpynnbi 6 jih3khx poaob (Mort et al., 2002). OAHano h3bcctho, hto 
xnoponJiacTHbiH reHOM HacjieAyeTca tojibxo no jihhhh oahoto H3 poAHTejien, hto mo- 
tkqt cymecTBeHHO bjihatb Ha KapTHHy ({)HJioreHeTHHecKHx oTHomeHHH b rpynnax, rAe 
TH6pHAH3aAHH HrpaeT 6ojibmyK) pojib b sbojuoahohhbix npoijeccax. Hmchho tbkhm Tax- 
cohom flBJweTca ceMencTBO tojictahxobbix (Uhl, 1976, 1989, 1994; Spongberg, 1978). 
B CBA3H c 3 thm HaMH 6biJia npeAnpHHUTa nonbiTKa npoaHanH3HpoBaTb (fmjioreHeTH- 
necxne OTHOineHHfl b ceMencTBe h yTOHHHTb noJioaceHHe b hcm HexoTopbix boctohho- 
a3HaTCKHX poaob, HcnoJib3ya Mapxep H3 HAepHoro reHOMa [nocjieAOBaTejibHOCTH ITS 
pernoHa phSocomhoh ffBK (ITS1, 5.8S h ITS2)] h pacumpeHHbin Ha6op AaHHbix. 


MaTepnajibi h MeTOAHKa 

Aejien HCCJieAOBaHHfl 6biJia co3AaHa MaTpmta AaHHbix, BXJnonaiomafl 56 bhobb 
noJiyneHHbix h Sojibhihhctbo H3 HMeiomHXca b 6a3e AaHHbix GenBank nocJieAOBaTejib- 
HOCTew npeACTaBHTejien ceMencTBa (6oJiee 250). 06pa3itbi pacTeHHH 6 bijih noJiyneHbi 
H3 nacTHon KOJiJieKAHH R. Stephensen (Ahtjih^). 

Bbidenenue, aMnnu(pui{upoeaHue u ceKeenupoeanue. TeHOMHyio flHK bbiacmjih 
H3 HCHBbix hjih cyxHx o6pa3AOB c HcnoJib30BaHHeM QIAGEN DNeasy Plant Mini Kit 
(QIAGEN, Hilden, Gennany), cJieAya HHCTpyxitHHM npoH3BOAHTejw. YnacTOX pn6o- 
comhoto onepoHa, xoAHpyiomHH 3' KOHeu, 18S pflHK, BHyrpeHHHH TpaHcxpHSnpyeMbiH 
cnencep 1 (ITS1), 5.8S pflHK, ITS2 h 5' xoHeij 28S p/JHK aMnjiH(j)HitHpoBajiH c no- 
moiabk) noJiHMepH3HOH ijenHOH peaKAHH (AaJiee nL],P), HcnoJib3ya npanMepbi N-ncl8S10 
h C26A (Wen, Zimmer, 1996). ripoAyKTbi mj,P HcnoJib30BajiH am AHXJiHnecxoro cex- 
BeHHpoBaHH^ c Ha6opoM BigDye v.3.1 (Applied Biosystems) h npaiiMepaMH N18L18, 
N5.8S, ITS2, ITS4 (Wen, Zimmer, 1996). OnpeAeneHne HyKJieoTHAHbix nocjieAOBa- 
TejiBHOCTeH o6enx Aenen UUP npoAyKTOB npoBOAHJiH Ha cexBeHaTope ABI PRIZM 310 
(Applied Biosystems). nocjieAOBaTejibHOCTH coGnpajiH, Hcnojib3ya naxeT nporpaMM 
Staden (Bonfield et al., 1995). 

Bbipaenueanue nocnedoeamejibHocmeu u nocmpoenue (piuioeeHemmeaaix depeebee. 
HyxjieoTHAHbie nocjieAOBaTejibHOCTH BbipaBHHBajiHCb BpynHyio b nporpaMMe SeaView 
(Galtier et al., 1996). 

OHJioreHeTHHecxne AepeBba ctpohjih c Hcnojib30BaHHeM mctoaob MaxcHManbHoro 
npaBAonoAoSn^ (Maximum Likelihood, AaJiee ML) h oSbeAHHeHHH 6jiH>xaHiiiHx coce- 
Aeii (Neighborhood-Joining, AaJiee NJ) b <J)HJioreneTHHecxoH nporpaMMe PAUP 4.0b 10 
(Swofford, 2002), a Taxace EenecoBcxoro noAxoAa (Bayesian Inference, AaJiee Bl) b npo¬ 
rpaMMe MrBayes v3.0b3 (Huelsenbeck, Ronquist, 2001). 3BOJiiOAHOHHbie moacjih am 
ML- h NJ-aHajiH30B BbiSnpajiH b nporpaMMe Modeltest 3.04 (Posada, Crandal, 1998). 
^HCTaHAHH am NJ-aHanH3a paccHHTbiBajiH nepe3 ML-onTHMH3aiA«o. J\ji% ML-aHaJiH- 
3a HCnOJIB30BaJlH 3BpHCTHHeCXHH nOHCX OnTHMaJIBHOH TOnOJIOrHH. ripn BI-aHaJIH3e C03- 
AaBaJin 1 mjih reHepauHH ueneii MapxoBa, OT6npafl npo6bi xaacAbie 100 reHepaitHH, 
t. e. 10000 npo6. flepBbie 500 npo6 (ao BbixoAa 3HaneHHH -InL Ha nnaTo) HCXjnoHanHCb 
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H3 aHajiH3a KaK «burn-in». Yctohhhboctl (cTaTHCTHHecxyto no^epncKy) (J)HJioreHeTH- 
qecKHx ^epeBbeB b NJ-aHanH3e oueHHBajiH mctoaom SyTCTpena (Felsenstein, 1985), 
HcnoJib3y5i 1000 SyTCTpen-penjiHK h onpe/tejuifl anocTepHopHbie BepoaTHOCTH (Poste¬ 
rior Probabilities, Aanee PP) b BI. 3HaneHHfl npoueHTa SyTCTpena (Bootstrap Percentage, 
flanee BP) MeHee 50 % h PP MeHee 0.90 He paccMaTpHBajiHCb h He yKa3aHbi Ha pnc. 1 . 

IIpHBe/i.eH cnHCOK nocJieAOBaTejibHOCTeH ITS p/JHK tojictahkobbix, Hcnonb30BaH- 
Hbix ajia nocTpoeHHH (J)HJioreHeTHHecKoro ApeBa (npeflCTaBJieHHoro Ha pnc. 4) c yxa3a- 
HHeM HOMepa H3 6a3bi AaHHbix GenBank. Ha3BaHH^ TaxcoHOB cooTBeTCTByeT npHH^TbiM 
b «Illustrated Handbook of Succulent Plants: Crassulaceae» (2005). B cxo6xax yxa3aHbi 
HMeHa, npHBO^HMbie b GenBank, ho He npHHHMaeMbie HaMH. )KHpHbiM mpH(j)TOM Bbi/te- 
jieHbi BH^bi, ITS-nocjieflOBaTejibHocra KOTopbix SbiJiH onpe/tejieHbi b HacToameM nccjie- 
AOBaHHIi. 


Adromischus alstonii (Schonland et Baker) C. A. Smith [AY692316]; A. sphenophyllus C. A. Smith 
[AY692318]; Aeonium castello-paivae Bolle [AY082127]; Aeonium ( Greenovia ) diplocyclum (Webb ex Bol- 
le) Mes [AY082154]; A. lindleyi Webb et Berth. [AY082141]; A. lindleyi var. viscatum (Bolle) H.-Y. Liu 
[AY082154]; Aichryson dumosum (Lowe) Praeger [AY568349]; A. pachycaulon Bolle subsp. praetermis- 
sum Bramwell [AY568350]; A. palmense Webb ex Bolle [AY082104]; A. punctatum (Smith ex Link) Webb 
et Berthelot [AY082103]; Aizopsis (Phedimus) aizoon (L.) Grulich. [AB089767]; A. hybridum (L.) Gru- 
lich [AM039908]; A. litoralis (Kom.) S. Gontch. [AM039909]; A. selskiana (Regel et Maack) Grulich 
[AM039911]; A. sikokiana (Maxim.) Grulich [AB088613]; Cotyledon adscendens R. A. Dyer [AY596329]; 

C. cimeata Thunb. [AY596328]; C. orbiculata L. [AY596326]; C. tomentosa Harvey [AY692311]; Crassula 
alata A. Berger [AY787403]; C. helmsii A. Berger [AY787405]; C. moschata G. Forster [AY787408]; C. or¬ 
bicularis L. [AY596321]; C. peduncularis (Smith) Meigen [AY787409]; C. perfoliata Thunb. var. minor 
(Haw.) Rowley [AY787410]; C. sieberiana Domin [AY787412]; Cremnophila nutans Rose [AY545680]; 
Dudleya attenuata (S. Wats.) Moran [AY545681]; Echeveria coccinea DC. [AY545682]; E. colorata Wal- 
ther [AY545683]; E. fulgens Lem. [AY545684]; Graptopetalum (Tacitus) bellum (Moran et Meyran) 

D. R. Hunt [AY545718]; G.flliferum (S. Wats.) Whitehead [AY545694]; G. grande Alexander [AY545697]; 

G. macdougallii Alexander [AY545698]; G. marginatum Kimnach et Moran [AY545699]; G. pachyphyllum 
Rose [AY545701]; G. paraguayense (N. E. Brown) Walth. [AY545702]; G. superbum Kimnach [AY545708]; 
Hylotelephium cauticola (Praeger) H. Ohba [AB088566]; H. cyaneum (J. Rudolf) H. Ohba [AM039914]; 

H. ewersii (Ledeb.) H. Ohba [AB088570]; H. pallescens (Freyn) H. Ohba [AM039915]; H. pluricaule 
(Kudo) H. Ohba [AM039916]; H. populifolium (Pall.) H. Ohba [AB088571]; II. pseudospectabile (Praeger) 
S. H. Fu [AM039917]; H. sieboldii (Sweet, et Hook.) H. Ohba [AB088567]; H. sordidum (Maxim.) H. Ohba 
[AB088562]; H. tatarinowii (Maxim.) H. Ohba [AB088557]; H. triphyllum (Haw.) Holub [AM039918]; 
H. ussuriense (Kom.) H. Ohba [AM039919]; H. viride (Makino) H. Ohba [AB088569]; H. viviparum (Ma¬ 
xim.) FI. Ohba [AM039920]; Kalanchoe campanulata (Baker) Baillon [AJ231309]; K. daigremontiana Ha- 
met et Perrier [AJ231327]; K. delagoensis Ecklon et Zeyher [AJ231306]; K. fedtschenkoi Hamet et Perrier 
[AJ231329]; K. miniata Hilsenberg et Bojer ex Tulasne [AJ231324]; K. streptantha Baker [AJ231322]; Me- 
terostachys sikokiana (Makino) Nakai [AB088579]; Monanthes amydros Svent. [AY082113]; M laxijlora 
Bolle [AY082116]; M. minima Christ [AY082119]; M. subcrassicaulis (Kuntze) Praeger [AY082117]; Oro- 
stachys aggregata (Makino) Hara [AB088574]; O.fimbriata (Turcz.) Berger [AB088578]; O.furusei Ohwi 
[AM039921]; O. malacophylla [AM039924]; O. maximowiczii Byalt [AM039923]; O. spinosa (L.) Mey 
[AB088577]; O. thyrsiflora Fischer; Pachyphytum glutinicaule C. A. Moran [AY545710]; Phedimus obtusi- 
folius (Meyer) ’t Hart; P. stellatus Rafin. [AM039926]; Prometheum aizoon (Fenzl) ’t Hart; Pseudosedum 
longidentatum Boriss. [AB088609]; Rhodiola angusta Nakai [AM039927]; R. kirilowii Regcl ex Maxim. 
[AB088601 ]; R. pachyclados (Aitchison et Hemsley) H. Ohba; R. rosea L. [AB088599]; R. ynnnanensis 
(Franch.) S. H. Fu [AY352896]; Rosularia serrata (L.) A. Berger; Sedum acre L.; S. album L.; S. allantoi¬ 
des Rose [AY545712]; S. alpestre Vill.; S. annuum L.; S. apoleipon ’t Hart; S. bergeri Hamet [AY352897]; 
S. borissovae Balkovsky; S. brevifoiium DC.; S. cepaea L.; S. churchillianum Robins et Boutique; S. cla- 
vatum R. T. Clausen [AY545713]; S. cockerellii Britton; S. compaclum Rose [AY545714]; S. confusum 
Hemsley; S. coiynephyllum Froderst. [AY545715]; S. dasyphyllum L. ssp . glanduliferum (Gussone) Moris; 
S. debile S. Watson; S. dendroideum DC.; S. ebracteatum DC.; S. farinosum Lowe; S. fragrance ’t Hart; 
S. frutescens Rose; S. gracile C. A. Meyer; S. griseunt Praeger; S. gypsophila B.L. Turner; S. hintoniorum 
B. L. Turner; S. hirsutum Allioni ssp. baeticum Rouy; S. hispanicum L.; S. (Villadia) jurgensenii (Hemsl.) 
Moran [AY545721]; S. kimnachii Byalt; S. lineare Thunb. [AB088623]; S. hultenii Frod.; S. longipes Rose; 
S. makinoi Maxim. [AB088627]; S. mexicanum Britt. [AB088621]; S. mocinianum Pcrez-Calix; S. modes- 
tum Ball [AY082101]; S. moranense Kunth; S. morganianum E. Walther; S. multicaule Wallich et Lindley 
[AB088631]; S. multiceps Cosson et Durand; S. obcordatum Clausen; S. ochroleucum Chaix; S. oreades 
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(Decne.) Raym.-Hamet [AB088632]; S. oreganum Nuttall; S. oxypetalum Kunth; S. pallidum M. von Bei- 
berstein; S. rupestre L.; S. satsumense Hatusima; S. sedoides (Decaisne) Pau ex Vidal y Lopes; S. sexangu- 
lare L.; S. ( Graptopetalum ) suaveolens Kimnach [AY545707]; S. subulatum (C. A. Meyer) Boissier; S. sur- 
culosum Cosson var. luteum (Emberger) Maire; S. ternatum Michaux; S. tosaense Makino [AB088620]; 
S. triactina A. Berger [AB088629]; S. trullipetalum Hook. f. et Thomson [AB088630]; S. tuberiferum Stoja- 
nov et Stefonoff; S. unijlorum Hooker et Amott ssp .japonicum Miq. [AB088617]; S. unijlorum ssp. oiyzifo- 
lium (Makino) H. Ohba [AB088618]; S. ursi ’t Hart; S. urvillei DC.; S. versadense C. H. Thompson; S. vil- 
losunt L.; Sentpervivum globiferu/n L. ssp. allionii (Jordan et Fourrean) ’t Hart et Bleij; S. montanum L.; 
Sinocrassula indica Berger [AB088580]; S. yunnanensis Berger [AB088582]; Thompsonella spathulata 
Kimnach [AY545720]; Tylecodon paniculatus (L. f.) H. Tolken [AY692313]; T. wallichii (Harv.) H. Tol- 
ken [AY692314]; Umbilicus botiyoides Hochst. ex A Rich. [AB088586]; U. horizontalis (Gruss.) DC. 
[AB088585]; Villadia (ramosissima) albiflora (Hemsley) Rose. 


Pe3yjn>TaTbi h oScyacAeHHe 

B Ha6ope AaHHbix /i.JiHHa ITS1 BapbHpyeT ot 202 ht y Aichryson bethencourtianum 
Bolle a o 235 ht y Crassula sieberiana (Schultes) Druce. B SojibiiiHHCTBe poaob AJiHHa 
3toto cneiicepa BapbHpyeT He3HaHHTejibHO — 222—227 ht, OAHaxo y npeACTaBHTejieH 
HecKOJibKHX poAOB/KJiaA 3Ta BejiHHHHa cymecTBeHHO OTJiHnaeTce (pnc. 2). Tax, y Bcex 
HJieHOB KJiaAbi «Aeonium» (cm. hhxc e) ITS1 xopone cpeAHero (<210 ht), a b poAax 
Aizopsis h Crassula ero AJJHHa npeBbimaeT 230 ht. B npeAejiax SoJibniHHCTBa poaob 
AJiHHa ITS1 H3MeHeeTce He3HaHHTejibHO, OAHaxo y bhaob Phedimus , «Acre»- h «Leuco- 
sedum»-KJiaA ee BapnaSejibHOCTb Bbicoxa. CoAepxcaHHe ocHOBaHHH Taxxce BapbHpy¬ 
eT b npeAejiax Ha6opa H3yneHHbix bhaob. Poabi Cotyledon , Hylotelephium , Orostachys 
subsect. Appendiculatae (Boriss.) H. Ohba h Sinocrassula xapaxTepH3yiOTce noBbimeH- 
hbim coAepxcaHHeM TL( ocHOBaHHH (>60 %; pnc. 2), TOTAa xax b poAax Aizopsis , Mo- 
nanthes Haworth h HexoTopbix Apyrnx hx npoijeHT othochtcjibho HH30K (<52 %). 

TeH 5.8S pflHK HHBapnaHTeH no AJiHHe y Bcex nocjieAOBaTejibHOCTeH, 3a hcxjiio- 
ueHHeM bhaob Aichiyson , KOTopwe OTJiHnaiOTce CHHanoMoptfmoH AeJieiineH Hyxjieo- 
THAa Ha 5' xoHije reHa, a coAepxcamie b hcm TL( BapbHpyeT b y3KHx npeAejiax (50 — 
55.5 %). 

Btopoh cnehcep b iiejiOM xopone ITS1 (oOparaae 3aBHCHMOCTb HaSjnoAaeTce tojib- 
ko b poAe Crassula , xapaxTepH3yiomeMce HaH6oJibmeii ajihhoh ITS2 239±3.0ht 
(244 ht y Crassula aquatica h Crassula mataikona A. P. Druce)), 6oJiee BapnaOejieH no 
AAHHe h xapaxTepH3yeTce cxoahbim xapaxTepoM BapnaiiHH ajihhbi h coAepacaHHH TU, 
ocHOBaHHH y H3yneHHbix TaxcoHOB (pnc. 2). 

BbipaBHHBaHHe nocjieAOBaTejibHOCTeH b npeAejiax SoJibniHHCTBa poaob tojicthhxo- 
bwx He Bbi3Bano 3aTpyAHeHHH, OAHaxo H3-3a cymecTBeHHbix pa3JiHHHH b A^HHe pn6oco- 
ManbHbix cnencepoB h bbicoxoh AHBepreHijHH nocjieAOBaTejibHOCTeH MexcAy poAaMH 
nOHCX TOMOJIOTHHHblX n03HAHH MOXAy HHMH 6bIJI npoSjieMaTHHeH. aHHbie O BTOpHH- 
hoh CTpyxType ITS oSjiernaiOT BbipaBHHBaHHe AHBepreHTHbix nocjieAOBaTejibHOCTeH, 
nocxojibxy no3BOJieiOT onpeAeJieTb ynacTXH, (jiopMHpyiomHe roMOJiorHHHbie ctc6jih 
(An et al., 1999; Kelchner, 2000; Gottschling et al., 2001; Goertzen et al., 2003). no3TOMy 
npn BbipaBHHBaHHH nocjieAOBaTejibHOCTeH 3a ocHOBy hbmh 6biJia B3irra MOAeJib btophh- 
hoh CTpyxTypbi ITS1 h ITS2, pa3pa6oTaHHae ajih Rhodiola rosea (Gontcharova, Gont- 
charov, 2004). 

nocjie BbipaBHHBaHHe AHBepreHUHe nocjieAOBaTejibHOCTeH cnencepHoro pernoHa 
ocTaBajiacb othochtcjibho bbicoxoh b SojibuiHHCTBe poaob TOJiCTeHXOBbix h npeBbimajia 
5 % (pnc. 3). B poAax Crassula , Kalanchoe , Sempervivum h SojibuiHHCTBe xJiaA, bxjiio- 
naiomHx bhabi poAa Sedum s. str., OHa npeBbimajia 10 %. B to xce BpeMe bbicoxhm cxoa- 
ctbom ITS xapaxTepH30BajiHCb bhabi Umbilicus , Cotyledon, Adromischus Lemaire, Tyle¬ 
codon Tolken h MaxapoHe3HHcxnx poaob (pnc. 3). 
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200 205 210 215 220 225 230 235 240 245 ht 

■ - Crassula, m - Rhodiola/Pseudosedum, A - Phedimus, • -Aizopsis, 

| - Sinocrassula, «»■ - Orostachys noAceKUHH Appendiculatae, f - Hylotelephhmi, 
m - Orostachys noflceicuHH Orostachys, +> - Cotyledon, # - Kalanchoe, 

% - Umbilicus, 9 — MaicapoHe3HHCKne Sedum, *-Aeonium, + -Monanthes, 
-Aichtyson, ▼ - «Sempen>ivum»-KJiajx&, ★ — eBpoa3naTCKHe Sedum, 

^ - «Leucosedum»-KJ\&CTep , # - aMepHKaHCKHe Sedum 

Phc. 2. Cpe^Hee 3HaneHHe ajiuhli, coaep>KaHHe TU, ocHOBaHHH h hx CTaHflapTHtie otkjiohchh5i b ITS 1 
(He 3aKpauieHHi>ie (})Hrypi»i) h ITS2 (3aKpameHHi»ie (})Hrypi»i) b po^ax h KJia^ax tojictahkobbix. 
yHMTbiBajiHCb TOJibKO nojiHbie nocjieaoBaTejibHOCTH ITS ynacTKa. 


IlocJie yAaneHHH H3 MaTpmjbi AaHHbix HAeHTHHHbix h HenoJiHbix nocjieAOBaTeJibHO- 
CTeH HHCJIO BHAOB B HeH OCTaBaJlOCb BbICOKHM H TpeSoBaJIO SoJIbUIHX 3aTpaT KOMIIblO- 
TepHoro BpeMeHH AJifl npoBe/i.eHH^ aHamooB c Hcnojib30BaHneM cjioxchbix sbojhoahoh- 
Hbix MOAeJieH. YHHTbiBa^, hto b HexoTopbix rpynnax TOJiCTflHKOBbix (J)HJioreHeTHHecKne 
B3aHMOOTHOineHM yxce aHanH3HpoBajiHCb (Mes et al., 1996; Gehrig et al., 2001; Mort 
et al., 2002, 2005; Aceveda-Rosas et al., 2004; Fairfield et al., 2004; Mayuzumi, Ohba, 
2004; ToHnapoBa n Ap., 2006), 6biJio perneHO coicpaTHTb jxjin hhx Bbi6opKH, ocTaBHB no 
2—3 npeACTaBHTeJibHbix BHAa (Rax npaBHJio, c Han6ojiee AHBepreHTHbiMH nocJieAOBa- 
TejibHOCT^Mn) Ha neTKO BbipaxceHHyio KJiaAy. B kohchhom HTore MaTpHii,a AaHHbix 6biJia 
coKpameHa ao 158 bhaob (cm. Bbinie). IIocKOJibKy poA Sedum ocTaeTca cjia6o H3yneHHbiM 
b (JmjioreHeTHHecKOM OTHOineHHH, oh 6biji HaH6oJiee iimpoico npeACTaBJieH b aHajiH3e. 

H3 595 HyKJieoTHAOB, BKJHoneHHbix b MaTpHAy AaHHbix, 159 Sbijih HHBapHaHTHbi, a 
389 nOTeHAHaJlbHO HH(J)OpMaTHBHbI C TOHKH 3peHHH MeTOAa MP. GTR-MOAeJIb 3BOJHO- 
Ahh HyxjieoTHAHbix nocJieAOBaTejibHOCTeii c yneTOM reTeporeHHOCTH CKopocra 3aMe- 
meHHii (f) h aojih HHBapHaHTHbix no3HAHH (I) 6biJia onpeAejieHa xax HanSoJiee aAex- 
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Phc. 3. fliiBepreHUH^ nocneflOBaTeJibHOCTeH (p-flHCTaHUHH) h hx CTaH^apTHoe otkjiohchhc b poaax h 

KJia^aX TOJICTXHKOBblX. 


Barao onHCMBaioma^ Ham Ha6op AaHHbix. Ee xapaicrepHOH oco6eHHOCTbio 6biJia noBbi- 
uieHHaa nacTOTa AByx ranoB HyKJieoraAHbix 3aMeH: !],«-* T (4.1540) h A^T (2.6657). 

n P H aHaJiH 3 e 3 Toro Ha 6 opa AaHHbix mctoaom ML 6 biJio noJiyneHo ApeBO, npeACTaB- 
jieHHoe Ha pnc. 4. Ha HeM bham tojict^hkobux crpynnHpoBaHbi b 8 ochobhbix ycTOH- 
HMBbix KJiaA. 3 to RJia^bi noAceM. Crassuloideae (poA Crassula\ 100 % BP, 0.93 PP), 


Phc. 4. OHJioreHeTHHecKoe apeBO ceM. Crassulaceae, ocHOBaHHoe Ha cpaBHeHHH 158 ITS pAHK nocjie- 
AOBaTejibHOCTen (595 HyKneoraziOB) mctoziom MaxcHMajibHoro npaBflonozioOHfl (GTR + I + T MOflenb). 

UH(J)paMH yKa3ana ycTOMWHBOCTb ochobhmx BeTBefi, paccniiTaHHaa juih NJ/Bl-aHajiH30B MeToaoM 6yrcTpena (NJ) h ano- 
CTepHOpHblX BepOBTHOCTeH (Bf). Ha'iBaHHX BHjIOB B 60 JlbIlIIIHCTBe KJiaa, anaj]H3HpOBaBUIHXCB paHee, He yKa3ai!bI. )Knp- 
HbiM mpHtjjTOM BbuejicHbi nocjieflOBaTejibHocTH, onpe^ejieHHbie b HacToxmeM HccjieaoBaHHH. 
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«Rhodiola» (poabi Rhodiola , Pseudosedum , Phedimus h Aizopsis ; 97 % BP, 0.97 PP), 
«Hylotelephium» (poabi Hylotelephium , Orostachys h Sinocrassula ; 99 % BP, 1.00 PP), 
«Kalanchoe» (poabi Adromischus , Tylecodon , Cotyledon h Kalanchoe; 97 % BP, 
1.00 PP) h BbicoKoycTOHHHBaa MOHopoAOBa^ KJia^a Umbilicus. Bhabi poAa Sedum s. str. 
Ha ApeBe pacnpeAejieHBi MeacAy TpeMH KJiaAaMH, 3aHHMaiomHMH BepuiHHHoe nojioace- 
HHe (pHC. 4). Sedum modestum h 5. surculosum pacnoJiaraiOTca b napa(j)HJieTHHecxoH 
nocJieAOBaTeJibHOCTH b ocHOBaHHH bbicoko ycTOHHHBoii (100 % BP, 0.99 PP) «Aeoni- 
um»-KJiaABi, cjiaraeMOH MaKapoHe3HHCKHMH poAaMH Aeonium Webb et Berth., Monan- 
thes Haworth h Aichryson Webb et Berthelot. Eme 2 BHAa (S. gypsophillum h S. rupestre) 
o6pa3yiOT cecTpHHCKyK) bctbb poAa Sempervivum (KJiaAa «Sempervivum»; 0.99 PP). 
Eojibuihhctbo bhaob Sedum bxoa*t b cocTaB napa^HJieTHHHOH rpynnbi «Leucosedum» 
hjih noJiHpoAOBoii «Acre»-KJiaABi. EoJibuiHHCTBo KJiaA, ynoMjmyTBix Bbirne, HMewT bm- 
coKyio 6yTCTpen-noAAep^cKy (>95 %) h 3HaneHHa anocTepHopHbix BepoaTHOCTen (>0.95), 
OAHaKO nop^AOK BeTBJieHH^ «Hylotelephium», «Kalanchoe» h Umbilicus ycTaHOBHTb 
AOCTOBepHO b HarneM aHanH3e He yAanocb. Tojibko 6a3anBHoe nojioaceHHe KJiaA «Crassu- 
la» h «Rhodiola» no OTHonieHHio k ocTanbHbiM tojicthhkobbim noAAepacaHO hh3khmh 
3HaueHHHMH SyrcTpena (52 %) h anocTepHopHbix BepoaTHOCTen (0.90), a BepuiHHHoe 
noJio^ceHHe «Aeonium»-, «Acre»-, «Sempervivum»-KJiaA h KJiacTepa «Leucosedum», 
cJiaraioiuHX noATpnGy Sedinae sensu ’t Hart—yMepeHHbiMH (76 % BP, 0.93 PP; pnc. 4). 

B SojibniHHCTBe cjiyuaeB 3 th KJiaABi xoponio CTpyKTypHpoBaHbi. Tax, KJiaAa «Rho- 
diola» cjiaraeTca AbyMH ycTOHHHBBiMH cecTpHHCKHMH napaMH— Rhodiola — Pseudose¬ 
dum h Phedimus—Aizopsis . Ecjih AHBepreHijHfl poaob b nocJieAHen KJiaAe oueHb xopo- 
rno BbipaaceHa, to pa3JiHHHii MeacAy nocjieAOBaTeJiBHOCTHMH Rhodiola h Pseudosedum 
He AOCTOBepHbi. B KJiaAe «Kalanchoe» poA Adromischus (0.95 PP) (jiopMHpyeT 6a3anb- 
Hyio BeTBb, a napa Tylecodon/Cotyledon h poA Kalanchoe , xapaKTepH3yiomHHCfl ajihh- 
HOH BeTBbK), 3aHHMaiOT BepuiHHHoe nOJIOHCeHHe. 

Poa Sinocrassula flBjmeTCfl 6a3ajibHbiM b KJiaAe «Hylotelephium», h tojibko oh hbjih- 
eTca MOHO^HJieTHHHbiM 3Aecb. npeACTaBHTeJiH Orostachys n Hylotelephium He (jiopMH- 
pyiOT poAOBbix KJiaA, a bxoaat b cocTaB cjiohcho CTpyKTypHpoBaHHoro noJiH(j)HJieTHHHO- 
ro KOMnJiexca, cjiaraeMoro KJiaAOH bhaob Orostachys noAcexitHH Appendiculatae h Me- 
terostachys sikokiana h ee cecTpHHCKOH rpynnon, oSbeAHHUiomeH bhabi Hylotelephium 
h Orostachys noAceKUHH Orostachys (98 % BP h 1.00 PP j\jik hx o6men bctbh). 

B HaH6oJiee npeACTaBHTejiBHOH BbicoxoycTOHHHBOH KJiaAe «Acre» HaSjnoAaeTca ah- 
xotomhh Me^cAy aMepHKaHCKHMH h eBpoa3HaTCKHMH BHAaMH Sedum. AMepHKaHCKaa 
KJiaAa, cecTpHHCKHM TaxcoHOM KOTopoh nBjiHeTca S. farinosum, HMeeT Bbicoxyio CTara- 
CTHHeCKyiO 3HaHHMOCTb, HO TOJIBKO B BI-aHaJIH3e (0.99 PP) H B CBOK) OHepeAB xoponio 
CTpyKTypHpOBaHa. B ee cocTaB noMHMO Sedum boihjih 3HAeMHHHBie njm aMepHKaHCKoro 
KOHTHHeHTa poABi Graptopetalum Rose, Cremnophila Rose, Echeveria h Pachyphytum 
Link, Klotzsch et Otto h Villadia Rose, BBiAeJieHHBie Berger b noAceM. Echeverioideae. 
EBpoa3HaTCKaa rpynna bhaob Sedum He HMeeT CTaracTHHecKOH noAAepacxH, hto, Bepo- 
ittho, oSycJiOBJieHO bbicokoh AHBepreHAHeii nocJieAOBaTejiBHOCTeH (p > 0.14; pnc. 3), 
bxoa^iahx b ee cocTaB. OHa Taxace cjiaraeTca HecKOJiBKHMH ycTOHHHBbiMH KJiaAaMH, 
HJieHOB KOTopbix o6beAHHaeT o6mee pacnpocTpaHeHHe. 

B ocHOBaHHH «Acre»-KJiaABi HaxoAHTca napa^HJieTHHecKaa rpynna H3 18 bhaob: 
«Leucosedum» KJiacTep. 3 th nocJieAOBaTeJibHOCTH Tax^ce BecBMa AHBepreHTHBi (p > 0.15; 
pnc. 3), h b cocTaBe KJiacTepa HMeeTca jihuib hcckojibko, xaK npaBHJio, ManoBHAOBBix 
rpynnnpoBox, HMeioiunx CTaTHCTHHecxyio noAAepacxy. Homhmo bhaob Sedum b cocTaB 
KJiacTepa boiujih Rosularia serrata , Dudlea attenuata h Prometheum aizoon. 

M3 25 TpaAHAHOHHBIX pOAOB TOJICTJIHKOBBIX, npeACTaBJieHHBIX AByM^ h 6ojiee no- 
cJieAOBaTeJibHOCT^MH, moho4)hjim 6biJia noATBep^cAeHa tojibko ajia 10. 
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AHajiH3 6ojibiuoro HHCJia ITS-nocjieAOBaTeJibHOCTeii tojictahkobbix iio3bojihji HaM 
nocTpoHTb nepByK) (|)HJioreHHK) ceMeHCTBa, ocHOBaHHyio Ha aAepHOM reHOMe, h cpaB- 
hhtb ee c ApyraMH TonojiormiMH, 6a3HpyiomHMHCii Ha nocJieAOBaTejibHOCTux J\H K xjio- 
ponjiacTOB: GejioK-KOAHpyiomeM reHe matK (Mort et al., 2001) h trriL-trriF moktchhom 
cneiicepe (Mayuzumi, Ohba, 2004). Hco6xoahmo otmcthtb, hto b uejiOM Bee Tpn Map- 
xepa ycTaHaBJiHBawT b ceM. Crassulaceae oahh h Te xce ocHOBHbie KJiaAbi co cpaBHHMOH 
CTaTHCTHHecKoii 3HaHHMOCTbio h cxoahbim o6pa30M OTpaxcaiOT (f)HJIOreHeTHHeCKHe B3aH- 
MOOTHomeHHH MexcAy hhmh. Cxoactbo HecKOJibKHx TonojiorHH, 6a3HpyiomHxcii Ha HH- 
(j)OpMaAHH H3 pa3HbIX yHaCTKOB reHOMa, HMdOIUHX CoScTBCHHyiO 3BOJIIOUHOHHyiO AHHa- 
MHKy, no3BOJi^eT npeAnoJioxcHTb, hto (f)HJioreHeTHHecKHe ninoTe3bi, cJieAyioiime H3 3 thx 
nOCTpOeHHH, AOCTOBepHO OTpa)KaK)T 3BOJIIOAHOHHbie B3aHMOOTHOHieHHa B CeMeHCTBe. 

BbicoxaH CTaracTHHecKa^ 3HaHHMOCTb KJiaA pa3Horo ypoBH^ Hamero ApeBa Taxxce 
n03B0JIfleT TOBOpHTb, HTO ITS HBJHieTCII XOpOHIHM MapxepOM AJIH peKOHCTpyKAHH (J)HJIO- 
reHHH TOJICT^HKOBblX Ha pa3HbIX ypOBH^X, OT BHAOBOTO B HeKOTOpbIX pOAaX AO CeMeHCT- 
BeHHoro. noJiyneHHbie AaHHbie yica3biBaK)T Ha to, hto poAbi tojict^hkobmx cymecTBeH- 
HO OTJIHHaiOTCII CKOpOCT^MH HaKOnJieHHfl MyTaiI,HH B ITS. 3th pa3JIHHHfl MOryT 6bITb 
BbipaxceHbi Aaxce b npeAejiax oahoh noJinpoAOBOH KJiaAbi, HanpHMep «Kalanchoe» hjih 
«Hylotelephium». B SoJibiHHHCTBe poaob MaKapoHe3HHCKOH rpynnbi, poAa Rhodiola h 
HexoTopbix ApyrHx pa3JiHHH^ MexcAy BHAaMH cjia6o BbipaxceHbi, TorAa kzlk b poAax Hy- 
lotelephium , Kalanchoe h ocoSchho Sedum ohh cymecTBemibi (pnc. 3) h no3BOJiHJiH c 
BbICOKOH CTeneHbK) AOCTOBepHOCTH yCTaHOBHTb pOACTBeHHbie CBH3H B 3THX TBKCOHaX 
(pnc. 4). HanSojibHiyio HH(])opMaTHBHOCTb ITS-nocneAOBaTejibHOCTH hmciot Ha ypoBHe 
poA-TpH6a. Bo Bcex ochobhbix KJiaAax B3aHMOOTHomeHHH MexcAy poAaMH hmciot bbico- 
KyiO CTaTHCTHHeCKyiO 3HaHHMOCTb H nOJIHOCTblO COOTBCTCTByiOT AaHHbIM, nOJiyHCHHblM 
c Hcnojib30BaHHeM MapKepOB H3 reHOMa xnoponjiacTOB (Mort et al., 2001; Mayuzumi, 
Ohba, 2004). OAHaico nopnAOK BeTBJieHHn ochobhbix KJiaA ApeBa, HanpoTHB, HMeeT cjia- 
6yio CTaTHCTHHecxyio 3HanHMOCTb, h, BeponTHO, npHMeHeHHe ITS ^-pflHK rjw ycTa- 
HOBJieHH^ B3aHMOOTHomeHHH MexcAy hhmh MajionepcneKTHBHO. 

flaHHbie, noJiyneHHbie hbmh, eme pa3 noATBepAHJin HajiHHne npoTHBopenHH MexcAy 
TpaAHUHOHHOH TaKCOHOMHeH ceMeHCTBa, ocHOBaHHOH Ha (J>eHOTHnHHecKHx npH3HaKax, 
H (J)HJIOreHeTHHeCKHMH OTHOHieHMMH MOKAy BHAaMH H pOAaMH, yCTaHOBJieHHbIMH B 
npeAinecTByiomHx aHajiH3ax. TaKHM o6pa30M, moxcho CHHTaTb AOKa3aHHOH HdcyccT- 
BeHHOCTb SoJibiUHHCTBa noAceMeHCTB Berger (1930). CorjiacHO MOJieKyjwpHbiM AaH- 
HbiM, ceMeHCTBO cJiaraeTca Kax MHHHMyM 7—8 KJiaAaMH (Ham, 1995; Mort et al., 2001; 
Mayuzumi, Ohba, 2004, HacToaiuee HccneAOBaHHe), H3 KOTopbix TOJibKO OAHa cootbct- 
CTByeT noAceMencTBy b noHHMaHHH Berger ( Crassuloideae ). /Ipyrne xce KJiaAbi o6i>eAH- 
huiot b cBoeM cocTaBe npeACTaBHTejieH HecKOJibKHx TpaAHimoHHbix noAceMeHCTB, oa- 
Haxo b CHCTeMe ’t Hart ( 1995) ohh nojiynHJiH paHr Tpn6 hjih noATpnO (. Kalanchoeae , Te - 
lephiinae h Sedinae — pnc. 1). CjieAyeT otmcthtb, hto b noATpn6e Sedinae BbiAeJimoTca 
neTbipe rpynnHpoBKH bhaob, ycTaHaBJiHBaeMbie bccmh aHajiH3aMH, ho He HMeiomne 
(JjopMajibHoro TaKCOHOMHHecKoro CTaTyca: «Acre», «Leucosedum», «Sempervivum» h 
«Aeonium» (’t Hart, 1995). Ham aHajiH3 noATBepAHJi moho4)hjihio 5 H3 7 KJiaA, ycTaHOB- 
jieHHbix paHee, eme OAHa («Leucosedum») He 6biJia ycTaHOBJieHa Aaace TonoJiorHHecKH, 
a poAbi, cjiaraiomHe «Telephium»-KJiaAy sensu Ham (1995), o6pa30BajiH 3 He3aBHCHMbie 
BeTBH ApeBa: «Rliodiola», «Hylotelephium» h MOHopoAOByio Umbilicus (pnc. 4). 

OTcyTCTBHe BHemHen rpynnbi b HameM aHajiH3e He no3BOJuieT oueHHTb moho(])hjihio 
ceMeiicTBa h 6a3aJibHoe nojioaceHHe Crassula-KJiaAbi, OAHaico pe3yjibTaTbi npeAuiecT- 
Byiomnx HCCJieAOBaHHH hbho yKa3biBaiOT Ha 3to (Mort et al., 2001; Mayuzumi, Ohba, 
2004). KapraHa (fmJioreHeTHHecKHx B3aHMOOTHomeHHH tojictahkobbix, ycTaHOBJieHHa^ 
b HacTO^meM HCCJieAOBaHHH, He npoTHBopeHHT ochobhbim nojioHceHHHM CHCTeMbi ce- 
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MeiiCTBa ’t Hart (1995). Tax, npeACTaBjieHHaa hbmh TonoJiornfl xapaKTepH 3 yeT noA- 
ceMeiicTBa Crassuloideae h Sedoideae , BbiAeJiaeMbie 3 thm aBTopoM KaK MOHO(j)HJieTH- 
uecKHe, OAHaKO OTBepraeT moho(J)hjihk) Tpndbi Sedeae , noMemaa Kalanchoeae (Hama 
KJiaAa «Kalanchoe») b KJia^y nocjieAHeH (pnc. 4). CorjiacHO nocTpoeHHHM’t Hart, noA- 
Aep^caHHbiM AaHHbiMH aHajiH 3 a xjioponjiacrabix MapKepoB (Mort et al., 2001; Mayuzu- 
mi, Ohba, 2004), Kalanchoeae flBJweTCfl 6 a 3 anbHOH tph6oh b noAceMeiicTBe, a Ha Ha- 
meM ApeBe bctbh «Rliodiola» h «Hylotelephium» (oTHOCHMbie k noATpnOe Telephiinae 
TpH 6 bi Sedeae) npeABapaiOT ee, xotji h c HeBbicoKOH CTaracTHHecKOH 3HaHHMOCTbio 
(52 % BP, 0.90 PP A-a^ «Rhodiola»; pnc. 4). CjieAyeT otmcthtb, hto hh OAHa, hh Apyraa 
(j)HJioreHeTHHecKafl ninoTe3a He noATBepacAaeTCJi (jieHOTHnHHecKHMH hjih 6 noreorpa- 
(J)HHecKHMH AaHHbiMH. J. Baldwin (1938) nojiaraji, hto Kalanchoe h 6 jiH 3 Kiie k HeMy po- 
Abi BeAyT npoHCxo^cACHHe ot npeAKOBOH (J)opMbi, 6 jih3koh k Crassula , TorAa KaK Uhl 
(1948) OTBepran BepojiTHOCTb noAo 6 Horo cueHapHH. npeHMymecTBeHHoe pacnpocTpa- 
HeHHe HJieHOB «Kalanchoe»-KJiaAbi h Crassula b IO>khoh A(f>pHKe no 3 BOJuieT npeAnojio- 
hchtb hx B03M0>KH0e poACTBO, oAHaKO nonra KoeMonoJiHTHoe pacnpocTpaHeHHe BHAOB 
Crassula , paHee paccMaTpHBaBHiHxcji b cocTaBe poAa Tillaea , AaeT B03MO>KHOCTb am 
nocTpoeHHH Apyrnx rHnoTe 3 npoHCXOHCAeHHJi noAceM. Crassuloideae. 

Hctopm npodjieMHOH «Telephium»-KJiaAbi (noATpudbi Telephiinae b chctcmc 
’ t Hart) 6 epeT Hanajio c nepBbix MOJieKyjwpHbix HCCJieAOBaHHH, HcnoJib30BaBHiHx pe- 
3 yjibTaTbi pecTpHKUHOHHoro aHajiH 3 a xJioponjiacTHon ffHK (Ham, 1995). KaK OTMeneHO 
Bbirne, npH 3 HaKaMH, 06 'beAHHfliomHMH hjichob Telephiinae , no mhchhio ’t Hart (1995), 

flBJUHOTCJI MTHHJieHHbie IJBeTKH C oSAHnJIOCTeMOHHbIM aHApOIjeeM H CB 060 AHWMH Jie- 
necTKaMH, KaK npaBHJio, nJiocKHe 3y6naTbie hjih muibnaTbie jihctb^. OAHaKO hh oahh H3 
3THX npH3HaKOB He ^BJIHeTCH yHHKaJIbHbIM AJl^ COBOKynHOCTH HJieHOB TpH 6 bI H XapaKTe- 
pH 3 yeT AaneKO He Bee ee bhabi (Mayuzumi, Ohba, 2004). KaK cnpaBeAJiHBO otmcthjih 
3TH aBTOpbl, 4>eHOTHnHHeCKHe npH3HaKH, OAH03HaHHO XapaKTepH3yiOmHe HJieHOB 3TOH 
KJiaAbi/noATpHdbi, HeH3BecTHbi, hto, BnponeM, cnpaBeAJiHBO h ajw SoJibiiiHHCTBa Apy- 
thx, «HOBbix» BHyTpHceMencTBeHHbix TaKCOHOB Crassulaceae. 

H3HanajibHO «Telephium»-KJiaAa 6 biJia ycTaHOBJieHa c oneHb hh3koh (25 %) CTara- 
CTHHeCKOH 3HaHHMOCTbK), HO B TO BpeMJI 3TOMy (f)aKTy He npHAaBaJIH 3HaneHHH. HcCJie- 
AOBaTeJIH peiHHJIH, HTO odlAHOCTb COBpeMeHHOTO pacnpOCTpaHeHHH SoJIblllHHCTBa HJie¬ 
HOB KJiaAbI (BoCTOHHa^ A3Hfl) HBJIfleTCJI AOK33aTeJIbCTBOM HX npOHCXOHCAeHHH OT o 6 me- 
ro npeAKa. B 6 ojiee no3AHeM aHajiH3e xjioponjiacTHoro mat¥L.-Ttn& KJiaAa bhobb 6 biJia 
HeAOCTOBepHa (Mort et al., 2001), 6 ojiee Toro, napa(})HJieTHHHa, KaK h b HameM aHajiH3e 
(pnc. 4). OAHaKO b mail C 6 buin odHapyaceHbi hcckojibko npeAnoJiotfarrejibHO CHHano- 
MOp(J)HbIX HHAeJiefi, OTJIHHaiOIAHX pOAbl, OTHOCHMbie K HeH, OT ApyrHX TOJICTHHKOBbIX, 
HTO TaOKe 6 bIJ 10 HCTOJIKOBaHO KaK nOATBep^CACHHe odlAHOCTH HX npOHCXO)KAeHM. Cjie- 
AyeT 3aMeraTb, hto b to ace BpeMfl SbiJiH ooHapyaceHbi h hhacjih, CBOHCTBeHHbie tojibko 
Crassula h Umbilicus (Taxace HJieH Telephiinae ), OAHaKO hx nocHHTajin pe 3 yjibTaTOM ro- 
MonJia 3 HH (Mort et al., 2001). 

Xotji poA Umbilicus b CHCTeMe Berger bxoaht b cocTaB Cotyledonoideae h pac- 
npocTpaHeH npeHMymecTBeHHO b cpeAH3eMHOMopcKOM permoHe, ’t Hart bkjiiohhji ero b 
noATpn 6 y Telephiinae HapaAy c BOCTOHHoa 3 HaTCKHMH poAaMH. CjieAyeT otmcthtb, hto 
apeaji 3 toto poAa npaKTHHecKH He nepecexaeTca c apeajiaMH Apyrnx hjichob noATpn 6 bi 
(HCKJHoneHHe — Phedimus ), a Mop(j)OJiorHH cymecTBeHHO OTJiHHaeTca ot Mop(J)OJiorHH 
npeACTaBHTejien Apyrnx poaob Telephiinae. PoACTBeHHbie cbjhh Umbilicus AOJiroe Bpe- 
m a ocTaBajiHCb He noHHTbi, OAHaKO b aHajiH 3 e ITS-nocjieAOBaTejibHOCTeH (Mayuzumi, 
Ohba, 2004) Obijih ycTaHOBJieHbi cecTpHHCKHe OTHOiueHHa MeacAy 3 thm poaom h napon 
«Rliodiola» h «Phedimus», 3 KBHBajieHTHOH Hameii «Rhodiola»-KJiaAe, ho c HeBbicoKOH 
CTaTHCTHHecKOH AocTOBepHOCTbio. Ham aHajiH3, 6a3HpyiomHHCH Ha cymecTBeHHO 
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6 oJibuieM 4HCJie nocjieAOBaTejibHOCTeii h omipaiomHHCfl Ha HHijjopMaijHK) a btophhhoh 
CTpyKType pH6ocoMajibHbix cneiicepoB, OTBepraeT cecTpHHCKHe OTHOinemui 3thx rpynn 
h AeMOHCTpHpyeT, hto Umbilicus HBJiaeTCfl He3aBiicnMOH BeTBbio (JiHJioreHeTHHecKoro 
ApeBa tojictahkobbix. Xoth Mop^ojiorHnecKHe npH3HaKH c6jiH>KaK)T Umbilicus c HJie- 
HaMH Cotyledonoideae (Berger, 1930), b HacToamee BpeMii othochmbimh k Tpn6e Kalan- 
choeae , ocHOBHoe xpoMocoMHoe hhcjio (x = 24), Mop(f)OJionni xpomocom h pacnpocrpa- 
HeHHe BbiAejunoT 3tot poA H3 noAceM. Cotyledonoideae (Uhl, 1948). OAHaico 3th ace 
npH3HaKH OTJiHHaiOT Umbilicus h ot hjichob «Telephium»-KJiaAbi ( Telephiinae ). TaKHM 
o6pa30M, Bonpoc o nojio>KeHHH poAa Umbilicus b ceMencTBe Tax h ocTaeTca He perneH- 
HbiM. MojieKyjinpHbie AaHHbie no atb ep ahjih o6oco6neHHOCTb Umbilicus , ho He CMorjiH 
onpeAejiHTb ero poactbo. 

Mohcho 3 aKJHOHHTb, hto KJiaAbi «Rhodiola» h «Hylotelephium» npouBJunoT Mano 
6jih30cth Apyr k Apyry b MOJieKyjiapHbix (jjHJioreHHux (Mort et al., 2001; Mayuzumi, 
Ohba, 2004; HacToamee HCCJieAOBaHHe). TaKOH pe3yjibTaT mohcho 6 biJio 6bi o6i>5icHHTb 
roMonjia3HeH nocjieAOBaTejibHOCTen, ho ero noBTopeHHe He3aBHCHMO b Tpex aHajiH3ax 
(xjioponjiacTHoro reHa matK h tmL-trnF MeacreHHoro cneiicepa (Mort et al, 2001; 
Mayuzumi, Ohba, 2004) h a-p,HHK (HacToamee HCCJieAOBaHHe)), AeJiaeT 3to o6i>iic- 
HeHHe ManoBepo^THbiM. Bonee AOCTOBepHbiM HaM KaaceTCfl to, hto KJiaAbi ecJiH h Be- 
AyT npoHCXoacAeHHe ot o6mero npeAKa, to hx AHBepreHAHii npoH3onuia oneHb a^bho. 
B noJib3y 3Toro npeAnoJiotfceHiw roBopuT pa3JiHHHii b pacnpocTpaHeHHH npeACTaBHTe- 
Jieil 3THX KJiaA, HTO, B03MOHCHO, OTpatfCaeT HX He3aBHCHMbie HCTOpHH. ApKTOaJlbnHHCKHH 
po nRhodiola, cjiaraiomnn wpo oahohmchhoh KJiaAbi, npnyponeH npeHMyiAecTBeHHO k 
BblCOKOrOpb^M L(eHTpaJlbHOH H IOrO-BoCTOHHOH A3HH H BKJIIOHaeT OrpaHHHeHHOe HHC¬ 
JIO uinpoKO pacnpocTpaHeHHbix bhaob (R. rosea , R. integrifolia ), Phedimus npeACTaBJia- 
eT 3anaAHyio BeTBb 3toh KJiaAbi (pacnpocTpaHeH b Majioii A3hh, Ha KaBKa3e h HpaHe) h 
TOJibKO coBpeMeHHbiH apeaji Aizopsis b 3HanHTejibHOH Mepe nepeceicaeTCfl c apeajiaMH 
Hylotelephium h Orostachys ranHHHbix BOCTOHHoa3HaTCKHx poaob (ojicmchtob). 

KapnoJiorHHecKHe AaHHbie TaioKe noATBepacAaiOT OTcyrcTBHe 6jiH3Koro poACTBa 
MencAy KJiaAaMH «Rliodiola» h «Hylotelephium». JJjm hjichob nepBOH xapaicrepHO ochob- 
Hoe xpoMocoMHoe hhcjio 16 h ero npoH3BOAHbie, a b KJiaAe «Hylotelephium» — 12. 
YHHTblBail, HTO HCXOAHbIM y TOJICTJIHKOBblX CHHTaeTCH OCHOBHOe XpOMOCOMHOe HHC¬ 
JIO 8, BnoJiHe Bepo^rao, hto x = 16 bo3hhkjio b pe3yjibTaTe noJinnjioHAHH, TorAa KaK 
oSMCHeHne npoHCxotfCAeHHH x = 12 6ojiee npo6jieMaTHHHO (Mort et al., 2001). 

Eojiee HCHbiMH npeACTaBJimoTca HaM cTaTyc h CTpyKTypa BepuiHHHOH rpynnbi Ape- 
Ba, cjiaraeMOH BHAaMH poAa Sedum s. str. ( Sedoideae ) h npeACTaBHTejwMH noAceMencTB 
Sempervivoideae h Echeverioideae sensu Berger (pnc. 4). Xoth 3 Ta KJiaAa h o6i>eAHH^eT 
BHAbi H3 3 noAceMencTB A. Berger, ee BHyrpeHHUH CTpyKTypa OTBepraeT noAo6Hoe Ae- 
JieHHe. B to ace BpeMn OTHOCHTejibHO BbicoKaa AOCTOBepHOCTb KJiaAbi b HecKOJibKHx aHa- 
jiH3ax (Mort et al., 2001; Mayuzumi, Ohba, 2004; HacToamee HCCJieAOBaHHe) no3BOJiaeT 
paccMaTpHBaTb ee KaK oahh TaKCOH — noATpuGy Sedinae sensu’t Hart ( 1995). Xopomaa 
CTpyKTypnpoBaHHocTb noATpnSbi, b KOTopoii xopomo o6oco6jieHbi no KpaiiHeH Mepe 
Tpn, a B03MOHCHO h 6 oJiee, MHoroBHAOBbie KJiaAbi (pnc. 4), no3BOJiaeT npeAnojioacHTb 
ee AOJiryio HCTopmo h cjioacHbiH npouecc BHAOo6pa30BaHHH h pacceJieHHa. Bhah Se¬ 
dum S. Str. BXOAflT B COCTaB Bcex 3THX KJiaA H COCTaBJUHOT OCHOBy AByX H3 HHX, AeMOH- 
CTpnpyji BbicoKyio nojiH(f)HJieTHHHOCTb poAa. 

npeAnojio^ceHHJi o cSopHOH npnpoAe Sedum BbiCKa3biBanHCb MHoroKpaTHO (Ham, 
1995; Mayuzumi, Ohba, 2004, h ap), h 6 biJio CAejiaHO mhohccctbo nonbiTOK BbiAeJiHTb 
H3 ero cocTaBa MOHO(j)HJieTHHecKHe rpynnbi h TaKHM o6pa30M npeoAOJieTb 3Ty HCKyccT- 
BeHHOCTb(Ohba, 1978,1995;Grulich, 1984; ‘tHart, 1995;Ham, ’tHart, 1998, hap),oa- 
HaKO nojiHoe peineHHe npoSjieMbi noKa He HaiiAeHO. OcHOBHaa TpyAHOCTb 3aKJiK>HaeTca 
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b tom, hto (f)eHOTHiiHHecKne npH3Haxn bo mhothx poAax TOJiCT^HKOBbix, a b poAe Sedum 
b ocoSeHHOCTH, xapaxTepH3yK)Tca bmcokoh roMonJia3Heii. MoHO(j)HJieTHHecxHe rpyn- 
ribi ceMeHCTBa, ycTaHOBJieHHbie MeTOAaMH MOJiexyjiapHOH (fmJioreHHH, xapaxTepH3yiOT- 
Cfl yAHBHTeJIbHOH M03aHHH0CTbK) npH3HaXOB MOp(f)OJIOrHH II,BeTXa, JIHCTbeB, JIHCTOpaC- 
nojio>KeHH^ h 6homop4), hto cymecTBeHHO 3 arpy£HfleT hx AHaraocTHxy. IIoKa3aTejibHa 
b 3tom OTHomeHHH aMepHxaHCxan rpynna TaxcoHOB b cocTaBe «Acre»-KJia ( n,bi (pnc. 4). 
npeACTaBHTejiH poAOB Cremnophila , Echeveria , Graptopetalum h Pachyphytum no- 
MemaiOTca b Heii cpeAH bhaob Sedum , hto yica3biBaeT Ha hx Hepa3pbiBHyio CBH3b c no- 
cjieAHHM. IIpH 3tom Mop({)OJiorHHecKH ohh OTJiHHaiOTCfl ot Sedum (npeHMymecTBeH- 
ho po3eTOHHbie 6noMop(f)bi, miTHMepHbie abctxh c nacTHHHO hjih noJiHOCTbK) cpoc- 
hihmhcji jienecTKaMH), hto h nocjiy^cHJio npHHHHOH hx BbmeJieHHfl Berger (1930) b 
noAceM. Echeverioideae. Ha Ham b3tji^a, BKJiiOHeHHe 3HAeMHHHbix ceBepoaMepnxaH- 
ckhx poaob b Sedum BnojiHe onpaB^aHHO c tohkh 3peHHa MOJiexyjwpHOH (J)HJioreHHH. 
«Acre»-KJiaAa b noJiHOM cocTaBe Taxace MoaceT paccMaTpHBaTbca xax Mop(f)OJiorHHecxH 
reTeporeHHbiH, ho (fmjioreHeTHnecxH ijejibHbiH poA- TeM 6oJiee hto thhoboh bha Sedum 
(S. acre) AOCTOBepHO bxoaht b ee cocTaB. 

Bo3mo>xho eme 6oJibmee pacmnpeHHe Sedum 3 a cneT hjichob Leucosedum-KJiacTepa 
h KJiaAbi Sempervivum, OAHaxo b 3tom cjiynae cocTaBJieHHe AwarH03a poAa 6yAeT 6oJiee 
neM npoSjieMaTHHHO. npH3HaHHe MOHO(f)HJieTHHecxHx cocTaBJi^iomHX 3thx rpynn b xa- 
necTBe caMOCTO^TejibHbix poaob Taxace bo3mo>xho, ho Heo6xoAHMbi AaJibHeiiHiHe hc- 
cJieAOBaHHfl xax (|)HJioreHeTHHecxHx B3aHMOOTHomeHHH b Sedinae , Tax h yrjiySjieHHoe 
H3yneHHe (JieHOTHnHHecxHX npH3HaxoB, xapaxTepH3yiomHx ero bham h hx MOHO(f)HJie- 
THHecxne rpynnnpoBXH. 

B HameM aHajiH3e BnepBbie ycTaHOBJieHa AHBepreHijHfl b «Acre»-xjiaAe Ha aMepn- 
xaHcxyio (MexcnxaHcxyio) h eBpoa3HaTCxyio bctbh (pnc. 4). CTaTHCTHnecxaa 3HanH- 
MOCTb 3thx rpynn MeHee 50 %, hto HeyAHBHTejibHO, ynHTbiBaa oneHb Bbicoxyio AHBep- 
reHAHio cjiaraiomwx hx nocJieAOBaTeJibHOCTeii, cjiarammux hx poaob (pnc. 3). nojioace- 
HHe S. farinosum , pacnpocTpaHeHHoro Ha o-Be MaAenpa, b ocHOBaHHH aMepnxaHCxoH 
xjiaAbi no3BOJiaeT c SoJibmen BepoaTHOCTbK) npeAnojioacHTb xoJiOHH3aiiHio hx npeAxo- 
boh (J)opMoii 3anaAHoro nojiymapmi nepe3 MaxapoHe3Hio, a He nepe3 CeBepo-BocTon- 
Hyio A3hk>. OAHaxo 3to 6 biJi He eAHHCTBeHHbm cjiynaii npoHHXHOBeHHa tojict^hxobbix 
b AMepnxy. npeACTaBHTejiH eme Hecxojibxnx xjiaA (Crassuloideae, «Rhodiola», «Hylo- 
telephium» h «Leucosedum») aocthhih 3 Toro MaTepnxa He3aBHCHMO h, Bepoarao, pa3- 
HblMH nyTHMH. 

PexoHCTpyxAH^ (J)HJioreHeTHHecxHx B3aHMOOTHomeHHH b ceMencTBe no3BOJineT npo- 
BecTH aHajiH3 sbojuoijhh HexoTopbix (J)eHOTHnHHecxnx npH3HaxoB, xapaxTepH3yiomHx 
ero npeACTaBHTejien, h cocTaBHTb npeACTaBJieHHe o Mop(f)OJiorHH npeAxoBbix (jjopM. Pe- 
3yjibTaTbi 3Toro aHajiH3a noxa3biBaiOT, hto MHorne npH3Haxn, paHee mnpoxo Hcnojib30- 
BaBmnec^ bwacjichh^ TaxcoHOB Bbicoxoro paHra (ao noAceMeiiCTB), HeoAHOxparao 
B03HHxajiH b npoitecce (jiopMHpOBaHHH ceMeHCTBa h 3anacTyK) He OTpaacaiOT oSiahocth 
npOHCXO^CACHM BHAOB. K HX HHCJiy OTHOCflTCH: p03eT0HHbie 6HOMOp(f)bI, OAHOJieTHOCTb, 
MOHonoAHajibHoe HapacTaHHe CHCTeMbi noSeroB, xayAexcbi h 3anacaiomHe xopHH, bto- 
pHHHoe OApeBecHeHHe no6eroB, cynpOTHBHoe hjih MyTOBnaToe JiHCTopacnojioaceHHe, 
peAyxuHH hjih yBejiHHeHHe nacTeii ijBeTxa, cpacTaHHe jienecTXOB, namejiHCTHxoB h o6- 
pa30BaHne «uBeTOHHOH Tpy6xH», hhcjio xpyroB tmhhhox, pa3AejibHonojiocTb ubctxob, 
(jiopMa 3pejibix jihctobox, opHaMeHTauna 3X30TecTbi (’tHart, 1982; Ham, Hart, 1998; 
Mort et al., 2001; Mayuzumi, Ohba, 2004). 

B cooTBeTCTBHH c apxeTHnoM, npeAJio^ceHHbiM ’t Hart h J. Koek-Noorman (1989) h 
’tHart (1992), nJie3HOMop(f)HbiMH (npeAKOBbiMH) npH3HaxaMH TOJiCTiiHXOBbix hbjhhot- 
ch: oSAHnjiocTeMOHHbiH aHApouen, cnnpajibHoe JiHCTOpacnojio>xeHHe, CBo6oAHbie na- 
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uienHCTHKH h JienecTKH, ceTHaTO-6opo,aaBHaTa^ opHaMeHTan.HH 3K30TecTbi, OTcyTCTBHe 
BTOpHHHOH KCHJieMbI B CTeSjie, I],eJIbHOKpaHHHe JIHCTbH, KHnTOKapnHbie 3aBH3H, nJlOCKHe 
jiHCTbH, npocToe (He acejie3HCToe) onymeHHe, MTHMepHbiH abctok, yAJiHHeHHbiH no6er, 
MHoroJieTHOCTb, TepMHHanbHbie nJieiioxa3HajibHbie coabcthh h opTOTponHbie no6ern. 
AnoMop(j)Hbie (sbojuoahohho npoABHHyme) npH3HaKH — ranJiocTeMOHHbiii aHAponen, 
nepeKpecTHO-napHbie JiHCTbH, cpocTHbie JienecTKH h namejiHCTHKH, peSpncTbiii ran op- 
HaMeHTaUHH 3K30TeCTbI, HaJIHHHe BTOpHHHOH KCHJieMbI, 3y6naTbie H IIHJIbHaTbie JIHCTbfl, 
opTOKapnHbie miOAOJiHCTHKH, MOHonoAHanbHbie SoKOBbie coabcthh, BajibKOBarae jih- 
CTbH, >Kejie3HCToe onymeHHe hjih nojiHoe ero OTcyTCTBHe, nojiHMepHbie abctkh, po3e- 
TOHHbie h aHH30TponHbie no6ern (Ham, ’t Hart, 1998). H xoth 3th aBTopbi y tb ep hc abiot, 
hto hx nocTpoeHHn noATBepacAeHbi MOJieKyjiHpHO-(])HJioreHeTHHecKHMH HCCJieAOBaHHH- 
mh, Ha Ham B3TJIHA, oto He Bcer/ja ohcbhaho. 

HanpHMep, ’t Hart (1994) npeAnojioaaui, hto HanSoJiee BepoHTHOH rnnoTeTHHecKOH 
npeAKOBOH (jjopMOH pocTa o6jia£aeT Sedum acre — MHoroJieTHHK c HecnenHajiH3Hpo- 
BaHHblMH npHnOAHHMaiOmHMHC^ HJIH pacnpOCTepTbIMH, yKOpeHHIOIItHMHCH, HecymHMH 
jiHCTb^ ranaxcaHTHbiMH ABeTOHOCHbiMH no6eraMH. noAoSHbiH ran aobojibho oSbineH 
cpe^H npeACTaBHTeJieH Sedum s. str., OAHaKO ero BpHA jih mohcho CHHTaTb npe^KOBbiM, 
yHHTbiBa^ BepmHHHoe noJioaceHHe Bcero poAa Ha sbojuoahohhom ApeBe ceMencTBa. 
Oco6eHHOCTH CTpOeHHH BTOpHHHOH KCHJieMbI KaK «nOJiyApeBeCHbIX», TaK H TpaBUHH- 
CTbix Sedoideae (ToHnapoBa, LJapeHKO, 2004; Hart, Koek-Noorman, 1989) noKa3anH, 
HTO H npHMHTHBHbie, H 3BOJHOAHOHHO npOABHHyTbie BHAbI HMeiOT HACHTHHHOe CTpoe- 
Hne btophhhoh KCHJieMbI, hto, no mhchhio ’t Hart (1994), noATBep^CAaeT rnnoTe3y o 
npoHCxo^cAeHHH Crassulaceae ot nepBHHHO TpaBHHHCTbix npeAKOB. no mhchhio Mes 
c coaBT. (1996), b nojib3y 3Toro npeAnoJioaceHHH cBHAeTeJibCTByeT 6a3anbHoe nojioace- 
HHe TpaBHHHCTbix bhaob Sedum b KJiaAe MaKapoHe3HHCKHX Sedinae («Aeonium»-KJiaAa 
b HameM aHanH3e). OAHaKO cneAyeT otmcthtb, hto 6a3anbHoe nojiOHcemie TpaBHHHCTbix 
bhaob xapaKTepHO TOJibKO AJi^ BepmHHHbix «Acre»- h «Aeonium»-BeTBeH (fmJioreHe- 
THnecKoro AepeBa Crassulaceae , a Gjinace k ero ocHOBaHHio >KH3HeHHyio (jjopMy, 6jih3- 
Kyio k rnnoTeTHnecKOMy npeAKy sensu ’t Hart (1994), HMeeT tojibko Phedimus stellatus 
(«Rhodiola»-KJiaAa), hto CTaBHT noA comhchhc npeAnoJioaceHHe ’t Hart (1994). Hoao6- 
Hoe noJio^KeHHe P. stellatus Ha ApeBe mohcct yKa3biBaTb KaK Ha coxpaHeHHe npeAKOBo- 
ro coctohhhh npH3HaKa, TaK h Ha BTOpHHHoe ynpomemie b pe3yjibTaTe «OTpaBHHeHHH». 
Ha Ham B3rjiAA, Sojiee onpeAeJieHHO mohcho roBOpHTb o tom, hto po3eTOHHbie 6homop- 
4>bi CBOHCTBeHHbi 6a3ajibHbiM bctbhm b SoJibmHHCTBe KJiaA ceMencTBa: «Hylotele- 
phium», «Kalanchoe», Umbilicus , «Aeonium», «Sempervivum» h «Leucosedum», hto 
npeAnoJiaraeT npoHcxoacAeHHe AJiHHHonoSeroBbix >KH3HeHHbix (J>opM ot po3eTOHHbix 
b hhx. KnaAa Crassuloideae, npHHHMaeMan b KanecTBe 6a3anbHOH b ceMeiiCTBe, xapaK- 
TepH3yeTC^ BbICOKHM pa3H006pa3HeM HCH3HCHHbIX (f)OpM, OT TepO(J)HTOB AO (f)aHepO(f)H- 
tob, po3eTOHHbie 6noMop({)bi b Heii TaK ace npeACTaBJiem>i, hto no3BOJineT paccMaTpn- 
BaTb hx b KanecTBe hcxoahbix Bcero ceMencTBa, a AJiHHHonoSeroBocTb — KaK ano- 
MOp(J)HK) (rOHHapOBa H AP-, 2006). 

TaKHM o6pa30M, npeACTaBJieHHbiH aHajiH3 ITS ^-pflHK nocjieAOBaTejibHOCTen npeA- 
CTaBHTejieii ceM. Crassualceae noATBepAHJi HecooTBeTCTBHe chctcmbi ceMencTBa Ber¬ 
ger KapTHHe (jiHJioreHeTHHecKHx B3aHMOOTHomeHHH b HeM. Bojiee oSocHOBaHHoii bbi- 
tjihaht cxeMa ’t Hart (1995), BbmeJiHioinafl b hcm ABa noAceMeiicTBa, OAHaKO ohcbhaho, 
hto HeoGxoAHMbi AaJibHeiimHe HCCJieAOBaHHH ajih toto, hto6bi hctko (fmjioreHeTHHecKH 
h (J>eHOTHnHHecKH onepTHTb Tpn6bi h noATpnSbi, BbiAeji^eMbie ‘t Hart. BecbMa npo6- 
JieMHOH b 3tom OTHomeHHH ^bjihctc^ noATpnSa Telephiinae , oSbeAHHHioma^ npeHMy- 
mecTBeHHO BOCTOHHoa3HaTCKne poAbi tojict^hkobbix, bo Bcex aHanH3ax pacnaAaio- 
majicji Ha TpH KJiaAbi, He npoHBJi^iomHe cxoACTBa Apyr c ApyroM. 
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SUMMARY 

Results of phylogeny reconstruction in the family Crassulaceae based on comparisons of 158 ITS 
rDNA sequence are presented. Data on the spacer transcript secondary structures, complex evolutio¬ 
nary modesl and methods of maximum likelihood, neighborhood-joining and bayesian inference were 
used to build phylogenetic trees. The first family-level phylogeny based on nuclear genome confirmed 
discrepancy between traditional taxonomy of the family (Berger, 1930) largely based on phenotypic 
features and biogeographical data and evolutionary relationships. We show that the family is composed 
of at least 8 significant clades of which only one, «Crassula», corresponds to subfamily in Berger’s sys¬ 
tem. The clades «Acre», «Aeonium», «Sempervivum» and «Kalanchoe» include representatives of se¬ 
veral subfamilies while three clades, «Rhodiola», «Hylotelephium» and Umbilicus show little affinity 
to each other apart from the fact that they are classified there in the subtribe Telephiinae. 

Analyses of a large number of Sedum s. str. sequences established a divergence between American 
and Eurasian species of the genus and showed high level of polyphyly in the genus. 
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flaHa KpaTKa^ xapaicrepHCTHKa Tpn6i»i Swartzieae s. 1. OnncaHa HOBaa Tpn6a Aldineae M. Gonczarov 
et Yakovl. Ha ocHOBe no,znpH6i>i Aldiniinae M. Gonczarov et Yakovl. npHBeaeHM onncaHHfl h H3o6pa>xeHHfl 
npeztCTaBHTeJieH tph6 Swartzieae s.str., Aldineae h Lecointeeae, a Taioxe KapTti hx pacnpocTpaHeHHfl. 

KjifOHeBtie cnoBa: Swartzieae s. str., Aldineae , Lecointeeae , HOBaa Tpn6a, KapTti pacnpocTpaHeHHfl 
po^OB. 

063op nocB^meH oneHb CBoeo6pa3HOH apxaHHHOH Tpn 6 e uiBapijHeBbix Swart¬ 
zieae DC. s. 1. ( Fabaceae ). 3Ta cHCTeMaTHnecKaa rpynna, corjiacHO cboakc «Legumes of 
the World» (2005), 1 BKJiiOHaeT b ce 6 a 17 poaob h npHMepHO 270 bhaob — Aldina Endl. 
(okojio 20 bhaob), Amburana Schwake et Taub. (3), Ateleia Benth. (17 — 20), Baphiopsis 
Benth. ex Baker (1), Bobgunnia Kirkbride et Wiersema (2), Bocoa Aubl. (3), Candolleo- 
dendron Cowan (1), Cordyla Lour. (5 — 7), Cyathostegia (Benth.) Schery (1), Dupuya 
Kirkbride (2), Exostyles Schott (4), Harleyodendron Cowan (1), Holocalyx Micheli (1), 
Lecointea Ducke (8), Trischidium Tul. (4), Zollernia Nees (12 — 14), Mildbraediodend- 
ron Harms (1), Swartzia Schreb. (okojio 190). 1 2 Bonpocbi 06 o 6 beMe, CTpyKType Tpn- 
6 bi h ee (J)HJioreHHH TpaAHijHOHHO nBJiajiHCb (h ocTaiOTCii ao chx nop) oahhmh H3 ca- 
MblX CJIOtfCHbIX B CHCTeMaTHKe 6 o 60 BbIX. TpyAHOCTH H3yHeHHfl TpaAHIIHOHHO CB^3bIBa- 
K)T C peAKOCTbK) SoJIblUHHCTBa TaKCOHOB, TpyAHOAOCTynHOCTblO HX MeCTOHaXOHCAeHHH 
(h cooTBeTCTBeHHO CKyAOCTbio repOapHbix kojuickahh), a TaoKe abhoh MopijiojiorH- 
necKoii HeoAHopoAHOCTbio TpH6bi h «HecxoHcecTbio» ee npeACTaBHTejieii c OoJibiiiHHCT- 
bom npouHx MOTbiJibKOBbix. JlHiub HanHHan c 1980-x toaob npoH3omeJi onpeAeJieHHbiH 
«npOpbIB» B H3yneHHH TpH6bI. 3tO CBJI3aHO C aKTHBHOH padOTOH 3KCneAHIIHH B paHee 
TpyAHOAOCTynHbix pernoHax (b hbcthocth, b panoHax AMa30HHH h TBHaHCKoro njioc- 
Koropba), a Tax^ce c pa3BHTHeM hobbix mctoaob b CHCTeMaTHKe, b hbcthocth MOJiexy- 
JiHpHO-reHeTHnecKHx. BcJieACTBHe 3toto b nocjieAHHe AecaTHJieTHH 6bui npeAJioaceH pnA 
npeABapHTeJibHbix chctcm 3toh rpynnbi, ho MHorne Bonpocbi AaJieKH OTpa3pemeHHa. 

nocjie BbixoAa b cbct «Legumes of the World» (2005) CTano oneBHAHbiM, hto b 
«CTaHAapTHOM» lunpoKOM noHHMaHHH TpnSa uiBapiiHeBbix npeACTaBJiaeT KOMnJieKc He- 
3aBHCHMbIX (f)HJieTHHeCKHX JIHHHH. 06mee Me5KAy HHMH, CKOpee Bcero, COCTOHT B TOM, 
hto Bee ohh OTHOCflTca k BecbMa apxaHHHbiM MOTbiJibKOBbiM ( Faboideae ), KOTopbie 


1 noztpoOHee 06 otoh KHHre cm. o63op T. n. #KOBJieBa (2007). 

2 nepeneHt poflOB npHBOflHTCH no CBOflice «Legumes of the World» (2005). B3num aBTopoB Ha cucTe- 
Maraxy Tpn6i»i H3JiaraeTC« HtDxe. 
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c Jiencoii pyKH aBTOpOB «Legumes of the World» npHHUTO Ha3biBaTb basal papilionoids 
(6a3anbHbie MOTbiJibKOBbie). HHane roBopa, He SyAynn b npuMOM BepTHicajibHOM poact- 
Be, Bee jihhhh HiBapitHeBbix Hapsmy co 3HaHHTejibHOH nacTbio npeACTaBHTeJien So- 
phoreae Spreng ex DC. s.l. npoH30iiuiH ot KaKHx-TO HeH3BecTHbix Hbme Palaeofabaceae 
(bo3mohcho, napa(J)HJieTHHecKH) h, CKopee Bcero, npeACTaBJimoT cecTpHHCKHe rpynnbi. 

Hbme, Kax CKa3aHO, k Swartzieae s. 1. othocht 17 poaob, npapoAHHOH KOTopbix, He- 
COMHeHHO, flBJIfleTCfl ApeBHHH KOHTHHeHT, TOHHee, CySlCOHTHHeHT roHABaHa. 3 th po^bl 
SyAyT HHace oxapaKTepH30BaHbi h pacnpeAeJieHbi no HecKOJibKHM TaiccoHaM, KOTopbiM 
mm npH^ajiH paHr caMOCTOUTejibHbix tph6. 

ripeflCTaBJieHra 06 o6beMe tph6bi h ee CHCTeMaTHHecKOM noJiOHceHHH, Kax cica3aHO, 
b pa3Hoe BpeMU MemuiHCb h bo mhotom ocTaiOTca cnopHbiMH h b HacToameM. BnepBbie 
Swartzieae Sbijih BbiAeJieHbi A. P. de Candolle b 1825 r. b BHAe rpynnbi, paBHoii no paH- 
ry MOTbiJibKOBbiM, mhmo3obmm h ije3ajibnHHHeBbiM. 3 E. Comer (1951), HCCJieAya ceMeHa 
6o6oBbix, b CBoeh KJiaccHnecKOH paSoTe BbiCKa3anca 3a noAceMeHCTBeHHbiH paHr liiBap- 
i^neBbix (y Hero BnepBbie nouBJineTca Ha3BaHHe Swartzioideae). G. Bentham (1865) 
paccMaTpHBan niBapiiHeBbie Kax TpH6y, HAymyio cpa3y 3a Caesalpinioideae b cocTaBe 
noAceM. Faboideae. B Komje XIX b. HiBapijHeBbie b paHre TpnSbi Sbijih noMemeHbi b 
noAceMeiiCTBO ite3ajibnHHHeBbix (Taubert, 1891). 3Ta TOHica 3peHHH b XX b. 6biJia noA- 
AepacaHa R. Cowan (Cowan, 1968), ho no3AHee Ha ocHOBaHHH aHanH3a Mop(j)OJiorHHe- 
ckhx, aHaTOMHnecKHX, (JiHTOXHMHnecKHX h Apyrnx npH3HaKOB nOJIOHCeHHe TpnSbl B co- 
CTaBe Faboideae CTajio o6menpH3HaHHMM h npaKTHnecKH He ocnapHBaeTca (Hutchin¬ 
son, 1964; 4 Cowan, 1981; Polhill, 1981; ihcoBJieB, 1991). 

OraocHTeJibHO noJioaceHHji TpnSbi b noAceM. Faboideae cymecTByeT ABa ochobhbix 
MHeHM. Tax, R. Polhill (1981) noMemaeT TpnSy Swartzieae b ocHOBaHHe (jmjieMbi mo- 
TbiJibKOBbix h HenocpeACTBeHHO H3 Hee bbiboaht TpnSy Sophoreae Speng. ex DC. Ha- 
npOTHB, T. n. ^KOBJieB (1991) CHHTaeT, hto npeAKOBbie niBapAHeBbie AOCTaTOHHO paHO 
OTAeJiHJiHCb ot HeKHX Palaeofabaceae h hbjuiiotcji cecTpHHCKoii rpynnoii no OTHOine- 
hhk) k «najieoco({)opoHAaM» ( Palaeosophoreae ). 

npeACTaBHTeJiH TpnSbi Swartzieae s. 1. — HeKOJiionne KycTapHHKH hjih AepeBba, 
H3peAKa BecbMa KpynHbie (HanpHMep, eAHHCTBeHHbiii bha aijipHKaHCKoro poAa Mild- 
braediodendron AOCTHraeT HHorAa 60 m). Hphjihcthhkh name Bcero hmciotcji, ho mo- 
ryT OTcyTCTBOBaTb (bo3moecho, paHO onaAaiOT). XapaKTepHbi HenapHonepHCTOCJioacHbie 

(OT 2 - 3 nap JIHCTOHKOB AO MHOTOJIHCTOHKOBblx), 5 TpOHHaTOCJIOHCHbie (peAKo), oahojih- 

CTOHKOBbie hjih Aaace npocTbie 6 (poAbi Zollernia , Lecointea) jihctwi. 

L(BeTKH coSpaHbi b KHCTeBHAHbie hjih MeTejibnaTbie coitBera^. XapaKTepHOH oco- 
SeHHOCTbio SojibniHHCTBa npeACTaBHTejieii Tpn6bi nBJiaeTcii itejibHaa b SyTOHe Hamemca, 
pa3pbiBaioma^c^ npn pacnycKaHHH Ha HenpaBHJibHbie (peace npaBHJibHbie) cerMeHTbi, 
KOTopbie 3aTeM name Bcero 3aKpynHBaioTCH h HepeAKO paHO onaAaiOT. 7 KcKJiiOHeHHe — 
poA Lecointea , hmcioiahh itejibHyio mnraySHaTyio KynyjiOBHAHyio Hamemcy. Tnnbi 
BeHHHKa aobojibho pa3Hoo6pa3Hbi. U,BeTKH c naTHHJieHHbiM BeHHHKOM (poABi Aldina, 
Exostyles , Lecointea , Zollernia) name jihihb cjienca HenpaBHJibHbie. HepeAKO bchhhk 


3 BMecTe c MOTbiJibKOBbiMH uiBapuHeBbie cocTaBHUH rpynny Curviembriae , b npoTHBonoJiO)KHOCTb ue- 
3anbnHHHeBbiM h MHM030BbiM (Rectembriae). 

4 y J. Hutchinson (1964) — lUBapmieBbie KaK noflceMeficTBO, ho b ceM. Fabaceae s. str. (flpyrne ceMen- 
ctbb Caesalpiniaceae a Mimosaceae). 

5 y HeKOTopbix npeztCTaBHTeneH Tpw6bi (npeayie Bcero BHjibi pojia Alclina) jiHCTbfl, cxopee Bcero napHO- 
nepncTOCJio)KHbie, ho 3a cneT ouepefluoro pacnono>KeHHfl jihctohkob B03HHKaeT hjijho3hh HenapHonepn- 

CT0CJ105KH0CTH. 

6 riO-BH^HMOMy, BTOpHHHO npOCTbie. 

7 y HCKOTopbix npeztcTaBHTencH Tpn6bi (po# Exostyles) uaujeHKa pa3pbiBaeTC« npn npopacTaHHH H3 6y- 
TOHa CTOJiSmca. 3 tot (j)aKT h nocny)KHJi ocHOBaHiieM jianiHCKoro Ha3BaHHH pojia. 
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coctoht H 3 eAHHCTBeHHoro JienecTKa ( Bocoa , Candolleodendron , Swartzia , Amburana , 
Cyatostegia , HeKOTopbie npe ACTa bht e jih Ateleia). 

B npouecce (fmopajibHoro OHToreHe 3 a y bhaob Swartzia H 3 HanaJibHO 3aKJiaAbiBaeT- 
ch TOJibKO oahh npHMopAnajibHbiH Syropox, cooTBeTCTByiomHM (juiary y KJiaccHHecxo- 
ro MOTbiJibKOBoro UBeTKa (a^aKCHajibHbiH jienecTOK). 3 to nee xapaKTepHO h am OAHOJie- 
necTHbix npeACTaBHTejieii Ateleia (Tucker, 2002). Y miTHJienecTHbix poaob, Taxnx Kaic 
Exostyles , Lecointea h Zollernia, aAaxcHajibHbiii JienecTOK 3 aKJiaABiBaeTcn b nocjieA- 

hk)K) onepeAb. 

J\m niBapAHeBbix xapaicrepHO 3HaHHTejibHoe pa3HOo6pa3He HHCJia tbihhhok. Hx jih- 
60 10 ( Exostyles , Lecointea , Zollernia (y npeACTaBHTejieii nocJieAHero poAa hhcjio tbi- 
hhhok MonceT BapbnpoBaTb ot 9 ao 13)), jih 6 o ohh MHorouHCJieHHbie (y bhaob Bocoa , 
Aldina , Cyathostegia ao hcckojibkhx accatkob, y HexoTopbix bhaob Swartzia h Cordy- 
la — ao 150). EojibuiHHCTBO npeACTaBHTejieii poAa Swartzia HMeeT AHMop(j)HbiH aHApo- 
ueii, TbiHHHKH y hhx 2 THnoB: 6 ojiee KopoTKHe h 6 oJiee amhhbic. HccjieAOBaHHH (juio- 
pajibHoro OHToreHe3a noKa3ajiH, hto noJiHMop^Hbiii aHApoueii (jiopMHpyeTcn b pe3yjib- 
TaTe ACflTejibHOCTH ocoSbix kojibucbbix MepncTeM, npnneM H3HanajibHO 3aKJiaAbrcaeTcn 
Sojibinoe KOJiHnecTBo npHMOpAMajibHbix SyropKOB . 8 Emjio noKa3aHO Taxnce, hto 6 ojiee 
xpynHbie TbiHHHKH y Swartzia 3 aKJiaABiBaK>Tcn He3aBHCHMO ot 6 ojiee mcjikhx (Tucker, 
2003). CjieAyeT otmcthtb, hto noMHMO bhaob Swartzia KOJibueBbie MepncTeMbi Obijih 
H aiiAeHbi Taxnce y npeACTaBHTejieii poaob Baphiopsis , Cyathostegia h Ateleia. Y npeA- 
CTaBHTejieii nepBbix AByx poaob hhcjio tbihhhok b pe3yjibTaTe amtcjibhocth tbkhx Me- 
pHCTeM AOCTHraeT 20—40, OAHaxo am bhaob poAa Ateleia xapaKTepHO 6 —10 tbihhhok. 

JIio 6 onbiTHO OTMeTHTb, hto b npeAejiax ceM. Fabaceae s. 1. noMHMO uiBapuHeBbix 
KOJibAeBbie MepncTeMbi BCTpenaiOTcn y HexoTopbix npeACTaBHTejieii noAceMeiicTBa 
Ae 3 ajibnHHHeBbix, OTHOcniunxcn k Tpn 6 e Detarieae ( Microberlinia , Monopetalanthus , 
Aphanocalyx h AP-)* Ubctkh npeACTaBHTejieii 3 thx poaob BHeniHe b onpeAejieHHoii CTe- 
neHH HanoMHHaiOT ubctkh uiBapuHeBbix (oahh JienecTOK, cxoAHan (})opMa namenKH), 
OAHaxo yBejiHHeHH^ HHCJia tbihhhok y hhx He HaSjnoAaeTcn . 9 

TbiHHHOHHbie hhth y npeACTaBHTejieii Tpn 6 bi name Bcero rojibie, pence onymeHHbie, 
HHOTAa BecbMa rycTO . 10 ribiJibHHKH pacnojionceHbi 6a3ajibHO hjih AopcajibHO, npHneM hx 
pacnojionceHHe — BancHbiii AHarHOCTHnecxHii npH3Hax. 

3aBH3b y uiBapuHeBbix oSbihho pacnojiaraeTcn Ha Honaee-rHHO(f)ope pa3JiHHHoii am- 
hbi. BbiAaiomaflca, xpaiiHe peAKan y ocTajibHbix 6 o 6 obbix, ocoOchhoctb HexoTopbix 
npeACTaBHTejieii poAa Swartzia , a TaKnc t Aldina insignis Benth. — anoKapnHbiii rHHeueii 
H3 2—3 necTHKOB, npHneM y nocJieAHero BHAa ohh chaat Ha oahom rHHO(f)ope. 

njiOAbi ( 6 o 6 bi) Swartzieae s. 1. xapaKTepH3yiOTCfl 3HaHHTejibHbiM MopijiojiorHHecKHM 
pa 3 Hoo 6 pa 3 HeM. Eo 6 bi npeACTaBHTejieii poaob Swartzia , Bocoa , Aldina hmciot TBep- 
Abiii, njiOTHbiii, HepeAKO chjibho OApeBecHeBaiomnii nepHKapnnii, c xoporno 3aMeTHbi- 
mh HeneBHHKaMH. HanpoTHB, am Zollernia , Lecointea , Exostyles , 3 a peAKHM HCKjnone- 
HHeM, xapaKTepHbi njiOAbi c xoncncTbiM hjih machctbim nepHKapnneM. OopMa iijioaob 
T axnce BecbMa pa3Hoo6pa3Ha; ot non™ uiapoBH ahbix, 3JUiHnTHHecKHX, npoAOJiroBarax 
Ao JiHHeiiHbix. njiOAbi nacTO xpynHbie, OAHOceMHHHbie hjih ceMHH HeMHoro (2—4), pe¬ 
nce MiioroceMHHHbie. 

8 y MHM030BbIX, TaiOKe HMeiOIUHX nOJIHMepHblH aHJipOUeH, H3HaHajlbHO 3aKJia^bIBaeTC« 10 npHMOpZlH- 
ajibHbix SyropKOB, KOTOpbie b npouecce Mop(J)oreHe3a UBeTKa pacmerownoTCH. 

9 HHTepecHO OTMCTHTb TaKHce, hto I. K. Ferguson h J. H. Skvarla (1991) b nanHHOJioraHecKOH pa 6 o- 
Te, nocBHiueHHOH Swartzia h Aldina , noKa 3 ajiu, hto CTpoeHHe nbuibubi 3 thx flByx poziOB BecbMa cxojiho 
c nbijibuon HexoTopbix npeucTaBHTenen Detarieae. 

10 Y ezuiHCTBeHHoro npeucTaBHTejnr 6 pa 3 HHbCKoro pojia Harleyodendron TbiHHHKH cocuhhhhdtch upyr 
c apyroM 3a cneT bojiockob TbiHHHOHHbix miTeii, BCJiejicTBHe Hero B03HHKaeT BH3yajibHoe omymeHue hx 
C pOCTHOCTH. 
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CeMeHa HepeAxo 3Ha4HTejibHbie no pa3MepaM, c TBepAOH hjih xpynxoii cnepMOAep- 
moh. XapaKTepHoii oco6eHHOCTbio ceM^H Swartzieae nBJineTca HaJiH4He y MHornx 
H3 hmx Bbipa^ceHHoro cyxoro hjih MHCHCToro rpe6eH4aToro apnjuiyca, oSbihho apxo 
oKpameHHoro (acejrroro, xpacHoro hjih nepHoro). OyHHxyjiyc (ceMUHoacxa) oSbihho xo- 
ponio 3aMeTeH, a y oahoix) H3 npeACTaBHTejien poAa Bocoa (B. prouacensis Aubl.) mo- 
>xeT AOcraraTb b AJiHHy AO 3 m, hto, no-BHAHMOMy, nBjmeTCfl pexopAOM pacTHTejibHoro 
Miipa. 

CeMeHa, no xpaHHen Mepe, y nacra npeACTaBHTejien TpnSbi hmciot 3Ha4HTejibHbie 
otjihhhh ot ceM^H SojibniHHCTBa HccjieAOBaHHbix MOTbiJibKOBbix. Eme Comer (1951) 
b CBoeii KJiaccHnecKOH paSoTe, nocBameHHon ceMeHaM 6 o6obbix, Ha ocHOBaHHH H3y- 
nenHn ceMHH Swartzia pinnata Benth., xyjibTHBHpoBaBHieroca b 6oTaHH4ecxoM caAy 
CnHranypa, Boodme npeAJioacnJi BbiAeJiHTb Tpn6y b OTAejibHoe noAceM. Swartzioideae. 
3TOT BbIBOA OH CAeJiaJl Ha OCHOBaHHH TaKHX npH3HaKOB, KaK TOHXaH 060JI04Xa ceMeHH, 
He HMeiomafl cjioh MexaHHnecxHx kjictok rana «neco4Hbix nacoB», a Taxace oTcyTCTBHe 
cKonJieHHn TpaxenA noA ocHOBaHHeM pySnnxa. 11 

XapaKTepHOH OCoSeHHOCTbK) HeXOTOpbIX pOAOB IHBapAHeBblX S. 1. HBJUieTCfl HaJIH- 
nne y hhx Tax Ha3biBaeMbix «nepepocniHX ceMHH», hjih «overgrown seeds» (TepMHH 
BnepBbie nouBHJicn y Corner (1951)). XapaxTepHbiMH oco6eHHOCTHMH Taxnx ceMHH hb- 
junoTCfl hx 3Ha4HTejibHbie pa3Mepbi (nacTO ohh Aaace onpeAejunoT (jiopMy nJiOAa) h cjia- 
6 o pa3BHTa^ HeAH({)({)epeHAHpoBaHHa^ ceMeHHaa xoacypa 6e3 MajibnnrHeBbix KJieTOK h 
KJ ieTOK-«neco4Hbix 4acoB». OAHaxo, no mhchhio C. R. Gunn (2003), oco6oh cncTeMa- 
ranecKOH «AeHHOCTH» 3Ta ocoSeHHOCTb Aaace Ha ypoBHe poaob He HMeeT. 

TaKHM o6pa30M, npn H3y4eHHH Mop(j)OJiorH4ecxHx ocodeHHOCTen npeACTaBHTe- 
JieH Tpn 6 bl S.l. CTaHOBHTC^ 3aMeTHOH HX 3Ha4HTeJIbHaiI HeOAHOpOAHOCTb. ri03T0My B 
1990-e roAbi no Mepe HaxonJieHHH repSapHoro MaTepnana, a Taxace b cbjbh c nouBJiemi- 
eM hobbix MeTOAOB HCCJieAOBaHHn npeACTaBJieHH^ 06 oSbeMe h CTpyxType paHee eAH- 
hmx uiBapuHeBbix npeTepnejiH 3Ha4HTejibHbie H3MeHeHHH. 

B 1994 r. Polhill BnepBbie pa3AeJiHJi eAHHyio paHee Tpn6y Swartzieae Ha 4 Heijiop- 
ManbHbie rpynnbi (groups): Swartzia group, Aldina group, Lecointea group h Ateleia 
group (b nocjieAHiOK) rpynny bouijih poAbi Ateleia , Cyathostegia h Amburana , paHee 
name Bcero OTHOCHBuiHeca x Tpn6e Sophoreae s. 1.), npnneM hx TaxcoHOMHnecxHH paHr 
He 6biJi o6o3Ha4eH (Polhill, 1994). B 1995 r. P. S. Herendeen Ha ocHOBaHHH xjiaAHCTH4e- 
cxoro aHajiH3a Mop(f>ojiorH4ecxHx AaHHbix noATBepAHJi HeOAHOpOAHOCTb Tpn6bi (He¬ 
rendeen, 1995). Hm 6 bUiH BbiAejieHbi 2 xnaABi (clade): iuBapAHOHAHaa (swartzioid clade) 
h jiexoHHTeoHAHaa (lecointeoid clade). 3Ta xnaAa C4HTaeTca, corjiacHO Herendeen, 6o- 
jiee npoABHHyTOH c sbojiiouhohhoh tohxh 3 peHHn h BXjnonaeT poABi Lecointea , Exo¬ 
styles, Harleyodendron, Zollernia , a Taioxe Holocalyx (stot poA Taxace 6mji nepeHeceH 
H3 Sophoreae). Ha ocHOBaHHH AaHHbix, noJiyneHHbix MeTOAaMH MOJiexyjwpHO-reHe- 
THnecxoH CHCTeMaTHXH (aHajiH3 trnL ynacTxa xjioponjiacTHoro reHOMa), H. Ireland c 
coaBT. (Ireland et al., 1999) noATBepAHJiH 3Ty T04xy 3peHHH h noxa3ajiH 6jih30ctb Hexo- 
Topbix npeACTaBHTejieii JiexoiiHTeoHAHOH xnaAbi {Exostyles h Harleyodendron) x Hexo- 
TopbiM AaJib6eprHOAHbiM poAaM, T.e. poAaM H3 Tpndbi Dalbergieae Bronn ex DC. (npeac- 
Ae Bcero Vatairea Aubl. h Vataireopsis Ducke). 

B xHiire «Legumes of the World» Tpnda Swartzieae s. 1. (jiopMajibHO coxpaHeHa b 
xjiaccH4ecxoM oObeMe, ho b ee npeAejiax o6o3Ha4enbi 4 xjiaAbi. OAHa H3 hhx, hbjuiio- 
manca, cxopee Bcero, Handonee apxan4Hon cpeAH cymecTByiomHX, Hbme MOTbiJibxo- 
Bbix, BxmonaeT poAM Swartzia , Bobgunnia , Bocoa h Candolleodendron. Bjih3xoh x Hen 

11 CjienyeT otmcthtb, oflHatco, hto BbimenepeHHCJieHHbie npn3HaKH 6biJiH BbiHBueHbi J. H. Kirkbride, 
J. H. Wiersema (1997) y jiByx acjjpHKaHCKHx bhziob pojia Swartzia , hto, b hbcthocth, nocjiy>KHjro ojihoh H3 
npHHHH BbUteJieHHH HX B 0 C 06 bIH pOfl. 
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b 4>HJioreHeraHecKOM OTHomeHHH, ho 6oJiee npoABHHyroH aBJiaeTca KJia^a, BKJHonaio- 
maa Trischidium , Ateleia h Cyathostegia. Ea3ajiBHoe noJioaceHHe b chctcmc motbijib- 
kobbix 3 aHHMaeT Taxace «aldinoid clade», cocToamaa H3 poaob Aldina , Cordyla , Mild - 
braediodendron h Amburana. Ochobhbim otjihhhcm ee ot BBimenepeHHCJieHHBix KJiaA 
aBJiaeTca OTcyTCTBHe b xjioponjiacTHOH J3JAK oOpameHHoro noBTopa npoTaaceHHOCTBio 
50 tbic. nap HyKJieoraA. 3Ty KJiaAy cOjmacaioT c hckotopbimh 6a3ajiBHBiMH co(j)opoHA> 
hbimh po^aMH (Dussia, Myrocarpus , Myroxylon , Myrospermum ), y kotopbix 3 tot no- 
BTop TaioKe OTcyTCTByeT. 

HeTBepTyK) (JiHJieTHHecKyio jihhhio uiBapuneBBix cocTaBJiaioT hjichbi Tax Ha3BiBae- 
moh «lecointeoid clade» (Herendeen, 1995). PaA npeACTaBHTejien 3 toh rpynnBi {Zoller- 
nia , Lecointea , Holocalyx) cnmaeTca HandoJiee 6 jih3khmh k cocJiopohahbim poAaM LW- 
n Ca/za. Poabi Exostyles n Harleyodendron cOjinacaiOTca c AaJiBdeprHOHAHBiMH po- 
AaMH, npeacAe Bcero Vatairea Aubl. n Vataireopsis Ducke. OAHaico V. Mansano et al. 
(2004) Ha ocHOBaHHH Mop(f)OJiorHHecKHx h MOJiexyjiapHBix AaHHBix noKa3ajin, hto Bee 
«jieKOHHTeoHAW» 3HaHHTejiBHO 6ojiee 6 jih3kh MeacAy co6oh, neM k AaJiBOepraoHAaM. 
EBiJia Taioxe noATBepacAeHa 6 jih30Ctb «jieKOHHTeoHAOB» k Uribea. 

TaKHM o6pa30M, AaHHBie, nojiyneHHBie npn H3yneHHH np eACTaBHTe JieH tph 6 bi Swar- 
tzieae s.l., CBHAeTejiBCTByiOT 06 ee hcoahopoahocth. YnHTBiBaa Bee 3 th AaHHBie, a Tax- 
ace Ha ocHOBaHHH coOcTBeHHoro aHajiH3a repOapHBix h xapnoJiorHHecxHX o6pa3ijOB 
npeACTaBHTejieH Swartzieae s. 1., mbi nocHHTajin ijejiecoo6pa3HBiM pa3AeJiHTB 3 tot Tax- 
COH Ha TpH He3aBHCHMBie TPH6BI, KOTOpBie 3aHHMaiOT epeAH MOTBIJIBKOBBIX pa3JIHHHOe 
noJioaceHHe (ToHnapoB, ilxoBJieB, 2005). 

KJIIOT K OnPEflEJIEHHIO TPHB 

1. ribTJItHHKH ^OpcaJItHbie, JIHCTOHKH IjeJIbHOKpaHHHe, TbIHHHKH MHOrOHHCJieHHbie, yHH- H flHMOp(j)Hbie, 

njiofl c ,aepeB5iHHCTbiM nepHKapnweM.2 

1+. IlbiJibHHKH 6a3ajibHbie, jihctohkh 3y6naTbie, pe>Ke uejibHOKpaiiHHe, tbihhhok o 6 bihho 10, miofl c ko- 
jkhctbim nepHKapnweM . Lecointeeae 

2. U,BeTOK pe3KO 3HroMop(j)HbiH, o^HoirenecTHbiH (pe)Ke 6e3JienecTHbm), tbihhhkh nacTO flHMopijmbie, th- 

naHTHH OTcyTCTByeT hjih Majio3aMeTeH. Swartzieae s.str. 

2 +. Ubctok noHTH npaBHJibHbiH, 4—6-HJieHHbiH hjih 6e3JienecTHbiH, tbihhhkh yHHMop(j)Hbie, rnnaHTHH xo- 
pomo pa3BHT. Aldineae 


Tpn6a Swartzieae DC. s. str. 

Tpn6a BKjnonaeT 6 poaob h nopaAKa 220 bhaob. 

Ochobhoh xapaKTepHOH oco6eHHOCTBio aBJiaeTca HameHKa, KaK npaBHJio, ijejiBHaa b 
6yTOHe h pa3pBiBaiomaaca npn pacnycKaHHH Ha hcckojibko HenpaBHJiBHBix, 3aKpynHBa- 
lomnxca cerMeHTOB. I],BeTKH o6bihho pe3KO 3HroMop(J)HBie, OAHOJienecTHBie (peace non- 
th npaBHJiBHBie, naraHAeHHBie hjih 6e3JienecTHBie). Tbihhhkh name MHoroHHCJieHHBie, 
ot 20—30 ( Cyathostegia ) ao 100—150 (HeKOTopBie bhabi Swartzia). IIjioa o6bihho rna- 

pOBHAHOH HJIH npOAOJITOBaTOH (j)OpMBI, OAHO- HJIH MaJIOCeMaHHBIH, C XOpOHIO pa3BHTBIM 
AepeB^HHCTBiM nepHKapnneM. CeMeHa AOCTaTOHHO KpynHBie. XapaKTepeH 6ecu,BeTHBiH 
hjih oKpameHHBiH apHJiJiyc. 

Tpn6a b uejioM, cxopee Bcero, aBJiaeTca HanOoJiee apxannHOH H3 HBme cymecTByio- 
HJHX MOTBIJIBKOBBIX. Ilo paAy npH3HBKOB 3BHHMaeT npOMOKyTOHHOe nOJIOaceHHe MeaCAy 
MOTBIJIBKOBBIMH H U,e3aJIBnHHHeBBIMH. 

EojiBmaa nacTB tph6bi Swartzieae s. str. pacnpocTpaHeHa b TponHHecKOH 30He K)ac- 
HOH AMepHKH. IlpeACTaBHTeJIH LLIBapiJHeBBIX npOH3paCTaiOT Ha TeppHTOpHH Epa3HJIHH, 
CypHHaMa, FanaHBi, (I>paHay3CKOH TBHaHBi, KojiyM6nH, BeHecyojiBi, 3KBaAopa, Ilepy h 
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Phc. 1. KapTti pacnpocTpaHeHH5i po^oB TpuSti Swartzieae s. str. 

1 — Candolleodendron , 2 — Cyathostegia, 3 — Bocoa, 4 — Bobgunnia, 5 — Ateleia , 6 — Swartzia. 


Eojihbhh. HanGojibiuee bhaoboc pa3HOo6pa3He xapaicrepHO 6pa3HJibCKOH AMa30- 
hhh (uiTaTbi Ilapa, MapaHbOH, AMa30Hac, Ceapa h ap-)> a TaKHce rjul paHOHa T BHaHCKoro 
njiocKoropb^ h BeHecy3JibCKOH AMa30HHH. 3HaHHTejibHoe bhaoboc pa3HOo6pa3He ot- 
MeneHO h Ha aTJiaHTHHecKOM no6epe)Kbe Epa3HJiHH h ee ioro-BOCTOKe BnjiOTb ao iojkhbix 
uiTaTOB CaHTa-KaTapHHa h PHy-rpaHAH-Ay-Cyji. IlpeACTaBHTejiH tph6bi BCTpenaioTCJi 
Taioice b U,eHTpajibHOH AMepHKe (ot IlaHaMbi ao Mckchkh — poAbi Ateleia , 12 Swartzia). 
HexoTopbie bhabi poaob Swartzia h Ateleia BCTpenaioTCfl Ha ocTpoBax KapH6cKoro 6ac- 
ceHHa (EaraMCKHe ocTpoBa, Ky6a, TpHHHAaA, ilMaHKa) (pwc. 1). Ohh npoH3pacTaioT 
bo BJia)KHbix TponHHecKHX Jiecax (paHOH AMa30HKH, BJia^KHbie npHaTJiaHTHHecKHe Jieca 
B0CT04H0H Epa3HJiHH), b ce30HH0-BJia)KHbix Jiecax, b pa3pe)KeHHbix Jiecax, peace b ca- 
BaHHax. MHorae bhabi BCTpenaiOTCJi b B03BbimeHHbix paHOHax (no KpaaM rBnaHCKo- 
ro njiocKoropb^, b ropHbix AOJiHHax KopAHJibep), rAe noAHHMaioTca ao bbicotbi 600— 
800 m HaA yp. m. 

IlOMHMO I05KHOH H LJeHTpaJIBHOH AMepHKH npeACTaBHTeJIH TpH6bI BCTpenaiOTC^ H 
b A(J)pHKe. Ohh pacnpocTpaHeHbi bo BJiaacHBix TponHHecKHX jiecax, ce30HH0-BJiaacHbix 
TponHnecKHX Jiecax h KycTapHHKOBbix caBaHHax npaKranecKH Ha Been TeppHTopHH A(j> 

12 3tot poji nacTO othocat k Tpn6e Sophoreae s. 1. 
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Phkh KttKHee Caxapbi (no-BHAHMOMy, KpOMe ioro-3anaAHOH A(J>phkh). K cyry6o a(J)pn- 
KaHCKHM Swartzieae s. str. oraocaTca npeACTaBHTejin poAa Bobgunnia. PaA bhaob Kyjib- 
THBHpyeTCH b CUIA (OjropHAa) h CTpaHax IOto-Boctohhoh A3hh. 

CjreAbi nepBbix npeACTaBHTejieH «Palaeoswartzieae» (Swartziodendron) 6bijih o6Ha- 
pyaceHbi b nopoAax, oraocamiixca k paHHeMy TperanHOMy nepHOAy Ha TeppHTopHH 
coBpeMeHHOH CeBepHOH AMepHKH (Axelrod, 1992). 3BOJiiOAHOHHaa JiHHHa KaKHx-To 
HiBapuHeBbix, oneBHAHo, BbiAejiHJiacb eme bo BpeMeHa AOCTaTOHHo TecHoro KOHTaKTa 
A(J>phkh h lOacHoii AMepHKH. CKopee Bcero, oto co6brrae npoH30uuio eme ao OKOHna- 
TejibHoro «pa3BOAa» A(J>phkh h lOacHoii AMepHKH, nocKOJibKy Ha TeppHTopHH A(J>phkh 
o6HTaiOT 2 BHAa poAa Bobgunnia. 


KJII04 RJW OnPEAEJIEHHil POflOB TPIIEbI SWARTZIEAE S. STR. 

1. Haiue^Ka uejitHQH, KynyjioBiWHaji .2 

1+. Hamenna b 6 yroHe uejibHan, npn pacnycKaHHH pa3pbiBaeTCJi Ha HenpaBHJibHbie cerMeHTbi.3 

2. Tbihhhok 6 —10, 6 o 6 npoflOJiroBaTbift, nacTO HexKOBHjiHbiH hjih ymiomeHHbiH h Toraa KpbiJiaTbiH. PacTe- 

um KDjkhoh h U,eHTpajibHOH AMepHKH. Ateleia 

2+. Thhhhok 20—30,6o6 cjierKa H3orHyn>iH. Sh^cmhk Ilepy. Cyathostegia 

3. TbIHHHKH o 6 bIHHO ,aHMOp(j)Hbie.4 

3+. TbIHHHKHyHHMOp(J)Hbie.5 

4. JIhctohkh cynpoTHBHbie, eaHHCTBeHHbiH JienecTOK OeJibiH, xcejiTbin, opaHjKeBbm, pejiKO (JjHOJieTOBbiH. 

PacTeHHH IOjkhoh h UeHTpajibHOH AMepHKH. Swartzia 

4+. JIhctohkh onepejiHbie, e^HHCTBeHHbiH JienecTOK xcejiTbifi. PacTeHHH A(J>phkh . Bobgunnia 

5. EyTOHbi 3JinnnTHHecKHe, e^HHCTBeHHbiH JienecTOK OejibiH, paHO onaaaiomHH, 606 mapoBH^HbiH hjih 3ji- 

jiHnTHHecKHH . Bocoa 

5+. EyTOHbi npo^ojiroBaTbie, eaiiHCTBeHHbiH JienecTOK >KejiTbiH, ocTaiomHHCJi, 606 npo,aojiroBaTbiH .... 
. Candolleodendron 


Po JX SWARTZIA Schreb. (1791) 

Hanbojiee KpynHbiH poA Tpn6bi, BKJiK)4aeT nopaAKa 190 bhaob. Ha3BaH b 4ecTb 
uiBeACKoro OoTaHHKa O. P. Swartz (1760—1818). 

IlpeACTaBHTejiH poAa — ot He6oJibuiHX KycTapHHKOB ao AepeBbeB ao 30 m Bbic. 
JIncTba HenapHonepHCTOCJio)KHbie, peace l-jiHCT04K0Bbie. IIphjihcthhkh pa3JiH4Hbix 
(J)opM h pa3MepoB. CouBeTM — npocTbie hjih MeTejibHarae. JienecTOK oahh, o6bi4ho 
c xopoHio BbipaaceHHbiM HoroTKOM, 6ejibm, acejiTbin, acejrro-opaHaceBbiH, peAKO (jmojie- 

TOBblH. 13 TbI4HHKH MH0r04HCJieHHbie, OT 20 - 30 AO 150. XapaKTepHOH OC06eHHOCTbK) 

poAa aBJiaeTca AHMopcjmocTb tbihhhok: nacTb H3 hhx (2—25) 6 oJiee AJiHHHbie (o Mexa- 
HH3Me (J)OpMHpOBaHHa AHMOp(J)HbIX TBI4HH0K CM. BbIHie ). 14 TbI4HH04Hbie HHTH o6bI4HO 
AOCTaTOHHo cHjibHo H3orHyTbi. 3aBJi3b o6bi4ho Ha rHHO(})ope, name Bcero cjienca mor- 
HyTaa, b 6 ojibniHHCTBe cjiynaeB onymeHHaa. Y hcckojibkhx bhaob pa3BHBaeTca 2 necra- 
Ka Ha oahom rHHO(f)ope. B 06 ot OAHO- ao MHoroceMaHHoro; npoAOJiroBaTbiii, ojuiHnra- 
4ecKHH, aHueBHAHbiH, OKpyrJibiH hjih neTKOBHAHbiH. IlepHKapnHH AepeBaHHCTbiH, peace 
KoacHCTbiii. CeMa AOBOJibHO KpynHoe, acHMMeTpHHHoe, aimeBHAHoe, KBaAparaoe, no4- 
KOBHAHoe, hjih OKpyrjioe. IloBepxHOCTb rjiaAKaa, oAHOABeraaa hjih necTpaa. XapaKTe- 
peH MacHCTbiii hjih cyxoii, 6 eciiBeTHbiH hjih OKpameHHbiH apnjuiyc (pnc. 2). 

Eojibihhhctbo npeACTaBHTeaeH poAa pacnpocTpaHeHO Ha TeppHTopHH 6pa3HJibCKOH 
AMa30HHH (niTaTbi AMa30Hac, Ilapa, PopanMa, MapaHbOH, Axpe) h Ha npHJieraiomHx 


13 MHorjia jicnecTKOB 2 hjih ohh ot cyTCTBy hdt. 

14 HeaaBHO B. Thorke (2005) onncaji in 6pa3mibCKoro uiTaTa AKpe bur c TpHMop^HbiMH (!) TbiHHHKa- 
MH, HaCTb H3 KOTOpbIX CTepHJIbHa. 
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Phc. 2. Swartzia panacoco Benth. 

A — nacTb no6era, B — conBeTHe, B — ubctok. 


k Hen TeppHTopMx BeHecyonbi, ranaHbi h Ap. lilnpoico pacnpocTpaHeHbi npeACTaBH- 
TejiH Swartzia TaioKe Ha boctokc h loro-BOCTOKe Bpa3HJiHH (iuTaTbi Ba ha, ryaHa6apa, 
CaH-Ilayjiy, MHHac-)KepaHc h AP-)- P*fl bhaob (nopAAKa 10) pacnpocTpaHeHbi b U,eHT- 
pajibHOH AMepHKe (ot IlaHaMbi ao rpaHHijbi MeKCHKaHCKHX TponHKOB) h Ha ocTpoBax 
Kapn6cKoro Gacceima. 

06nTaiOT 3th pacTeHHa bo BJiaxcHbix (npeHMymecTBeHHo) h nepeMeHHOBnaACHbix 
TponHnecKHX necax, b KycTapHHKOBbix caBaHHax, nacTO no OeperaM pex hah no ropHbiM 
CKAOHaM. 

Paa npeACTaBHTeAeH poAa Hcnonb3yeTCA b KanecTBe HCTOHHHKa ApeBecnHbi. JJpeBe- 
CHHa npoHHaa, nacTO TAAcenee boabi, ycTOHHHBa k mneHHK), ho mioxo noAAaeTCA o6pa- 
6oTKe. Hcnojib3yeTC5i rjik H3roTOBneHHA MeGenn, napxeTa, a TaiOKe kslk 4>aAbCH(j)HKaT 
HepHoro AepeBa. JlHCTbA h nAOAbi HexoTopbix bhaob Hcnonb3yfOTCA b TpaAHUHOHHOH 
MeAHUHHe HapoAOB IOachoh AMepHKH. 

KnaccnnecKaA o6pa6oTKa poAa 6biAa BbinoAHeHa R. S. Cowan (1968) aju* «Flora 
Neotropica». Cowan pa3Aennn poA Ha 2 cckijhh h paa noAceicijHH Ha ocHOBaHHH oco- 
6eHHOCTH CTpOeHHA H THna COUBeTHH, OCo6eHHOCTeH CTpoeHHA 3aBA3H, pblAbUa H nAOAa. 

B HacTOAmee BpeMA npeo6AaAaeT MHeHHe (Thorke, 2005; Legumes of the World, 2005), 

HTO pOA ABAAeTCA HCKyCCTBeHHbIM H ROSDKQH 6bITb pa3AeAeH Ha pAA pOAOB, OAHaKO ASH- 
HaA pa6oTa erne He npoBeAeHa. 
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Poa BOBGUNNIA J. H. Kirkbride et Wiersema (1997) 


Poa onwcaH b 1997 r. h BXjnonaeT 2 a(f)pHxaHCXHX BHAa, paHee othochbhihxcji k 
Swartzia. Poa Ha 3 BaH b necTb H 3 BecTHoro aMepHKaHCKoro 6 oTaHHKa Dr. Charles Robert 
«Bob» Gunn (p. 1929). 

,2,epeBbfl ao 30 m bbic. JlncTbJi HenapHonepHCTOcjioacHbie, jihctohxh onepeAHbie (!), 
HTO HBJDieTCH BaJXHbIM OTJIHHHeM OT K))XHOaMepHXaHCXHX Swartzia. JIHCTOHXH 3JIJIHHTH- 
necxne, npoAOJiroBaTbie, jmijeBHAHbie. CoijBeTHJi XHCTeBHAHbie, hjih abctxh HaxoAflTcji 
no 1—4 b nynxax Ha BepxyniKe noOeroB Texymero roAa. Hamenxa npn pacnycKaHHn 
pa3pbiBaeTC^ Ha 2—3 nonra npaBHJibHbix cerMeHTa. JlenecTOK 1, 6ejibm, 30jiothcto 
onymeHHbiH, c neTXO BbipaxceHHbiM HoroTKOM. Twhhhkh MHoroHHCJieHHbie, AHMopcJ)- 
Hbie, 3aB^3b Ha rHHO(j)ope. IIjioa HeBCxpbiBaiomHHCJi MHoroceMJiHHbiH, jiHHeHHbiH, npa- 
moh hjih H3orHyTbiH. HapyacHaji noBepxHOCTb mepoxoBaTaji. 

Me30Kapn yTOJimeHHbiH, ryOnaTbiH, c KpynHbiMH xaHajiaMH, 3anojiHeHHbiMH cjiH3e- 
noAodHbiM BemecTBOM (npH3Hax, no-BHAHMOMy, He BCTpenaiomHHca y ocTajibHbix 6o- 
6 obhx!). CeMJi acHMMeTpHHHoe, hohxobhahoh hjih npoAOJiroBaTOH (j)opMbi. CeMeHHaji 
xoacypa rojiaa, rjiaAxaa, xopHHHeBaji hjih TeMHO-xpacHaa. B otjihhhh ot npeACTaBHTe- 
Jien poAa Swartzia b ceMeHHOH xoacype Bobgunnia oOHapyacHBaeTCJi cjioh xjieTOX-«ne- 
cohhwx HacoB», a Tax^xe cxonjieHHe TpaxeHA noA ocHOBaHHeM pyOnnxa, hto jiBJuieTCJi 
npH3HaxoM, xapaxTepHbiM aji* MOTbiJibxoBbix. 

Oahh bha (B.fistuloides (Harms) Kirkbride et Wiersema) pacnpocTpaHeH b 3a- 
naAHOH A(f)pnxe. flpyron bha ( B . madagascariensis (Desv.) Kirkbride et Wiersema) 
npoH 3 pacTaeT b Boctohhoh h IOto-Boctohhoh A(J)pnxe K»XHee CyAaHa (Ha MaAa- 
racxape, HecMOTpji Ha Ha3BaHHe, bha He BCTpenaeTcn). MecTOo6HTaHH5i o 6 ohx bh- 
AOB — BJiaacHbie h nepeMeHHOBJia^XHbie TponnnecxHe Jieca, a Taioxe xycTapHHXoBbie ca- 
BaHHbl. 

/IpeBecHHa Hcnojib3yeTC5i xax CTpoHTejibHbiH MaTepnaji rjul H3roTOBJieHH5i MeOejiH 
h xax TonjiHBO. njioAbi h ceMeHa coAepxcaT canoHHHbi h npHMeHJHOTCJi mccthbim Hace- 
jieHHeM xax ha AJHi pbi 6 (npn pmOhoh jioBJie), a Taioxe b MeAHijHHe xax npoTHBorpnO- 
xoBoe cpeACTBO. JIhctbh h njioAbi haobhtbi j\jik AOManiHHX hchbothmx. B. madagasca¬ 
riensis xyjibTHBHpyeTCH b CUIA, IOAP h Ha ocTpoBax Hhahhcxoto oxeaHa xax Aexo- 
paTHBHoe. 

B uejioM poA 6 jih30x x K»XHoaMepHxaHCXHM Swartzia , ho no pAAy npH 3 HaxoB (oco- 
6 eHH 0 CTH, njioAa h ccmhh) 6 ojiee npoABHHyT. 


Poa BO CO a Aubl. (1775) 

HedojibiHOH KOXHoaMepnxaHCXHH poA, BXJnonaiomHH 3 BHAa. Ha3BaHne nponcxo- 
Aht ot Mecraoro HMeHH oahoto H3 bhaob (B. prouacensis) — «Bois Boco». 

JJg peBbH ao 30 m Bbic. fl,peBecHHa nacTO oOjiaAaeT HenpHHTHbiM 3anaxoM. JIhctbh 
H enapHonepHCTOCJioJXHbie. JIhctohxh onepeAHbie, npoAOJiroBaTbie, jiHijeBHAHbie, name 
rojibie hjih cjierxa onymeHHbie. Coubcthh XHCTeBHAHbie, hjih ubctxh coOpaHbi b nynxn. 
L(bctxh Mejixne, Hamenxa npn pacnycxaHHH pa3pbiBaeTCH Ha 3 — 4 cerMeHTa Henpa- 
BHJibHOH (JiopMbi, CHJibHO 3axpyneHHbie. JlenecTOx 1, nacTO paHO onaAaiomHH, 6 ejioro 
UBeTa, rojibiH, c BbipaaceHHbiM hototxom. Tbihhhox 10—30, yHHMopcjmbi. Hjioa acHM- 
MeTpHHHbiH, 3JiJiHnTHHecxHH, HHij,eBHAHbiH hjih nonra uiapoBHAHbiH, name OAHOCe- 
mhhhbih. HapyHCHan noBepxHOCTb 3ejieHOBaraji hjih xpacHOBaTaa, rojian (b 3tom cjiynae 
HMHaTan) hjih onymeHHaH. Me 3 oxapn AepeBHHHCTbiH. CeMH acHMMeTpHHHoe, npoAOJi- 
roBaToe hjih HHueBHAHoe, nacTO cnjiiocHyToe. Apnjuiyc coHHbiH, OejibiH. 
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Phc. 3. Bocoa alterna (Benth.) Cowan. 
A — uBeTymaa BeTBb, £ — iuioa. 


2 BH^a npoH3pacTaioT b Bpa3HJiHH (niTaTbi AMa30Hac, Ilapa, MapaHbOH), enje oahh 
bha ( B. prouacensis) o6HTaeT b CypHHaMe n c£>paHijy3CKOH rBnaHe bo BJiaacHbix Tponn- 
necKHX npHaMa30HCKHX jiecax, a Taxace xycTapHnxoBbix caBaHHax (pwc. 3). 

HcnoJib3yeTca xa k hctohhhx ApeBecnHbi j\jik H3roTOBJieHHa Me6ejiH h My3bixajib- 
hmx HHCTpyMeHTOB, aTaK)Ke, no MHemuo hhachucb AMa30HHH, o6jiaAaeT MarnnecKHMii 
CBOHCTBaMH h ncnoJib3yeTca b peAHrno3Hbix o6pAAax. 

Poa, 6eccnopHO, 6jih3ok k Swartzia n othochtc^ k toh ace KJiaAe. PeBH3na poAa 6biJia 
npoBeAeHa Cowan (1974), xoTopbin Bbicxa3aji MHeHne o hcoahopoahocth poAa. 


Poa CANDOLLEODENDRON Cowan (1966) 

MoHOTnnHbin poA, onncaHHbin cpaBHHTejibHo HeAaBHO Cowan (1966) n Ha3BaHHbin 
b necTb A. P. deCandolle (1778—1841). 

EAHHCTBeHHbin bha C. brcLchystachyum (DC.) Cowan npeACTaBJiaeT co6on HeSojib- 
moe AepeBO bwcotoh 3—7 m. JlncTba HenapHonepncTOCJioacHbie. JIhctohxh hbctbchho 
AByuBeTHbie (c HHacHen CTopoHbi 3HaHHTeJibHO CBeTJiee, neM c BepxHen), 3JiJinnTHHe- 
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CKMe. CouBeraH KHCTeBH^Hbie, HaOAioAaeTCA paMH(j)AopHA. Hamenica npH pacnycKaHHH 
pa3pbiBaeTCA Ha 4 6ojiee hjih MeHee nenpaBHABHbix 3aKpyHHBaiomHXCA cerMeHTa. JTe- 
necTOK 1, xcejiToro ABeTa, roAbin, c BbipaxceHHbiM HoroTKOM. Tbihhhkh MHoroHHCJieH- 
Hbie, yHHMop(j)Hbie. Eo6 npoAOAroBaTbiH hjih ahacbhahbih, OAHOceMAHHbiH. Hapyxmaa 
noBepxiiocTb roAaA, inepmaBaA, KopHHHeBaa hjih KpacHOBaTO-KopHHHeBaA. CeMA acHM- 
MeTpHHHoe. rioBepxHOCTb rjia^Kaa, KpacHO-KopHHHeBaA, inepmaBaA. Apnjuiyc machc- 
TBIH, 3aiIHMaiOmHH AO nOJIOBHHbl CeMeHH, KpaCHOBaTO-KOpHHHeBbIH. 

PacnpocTpaHeH bo OpaHuy3CK0H TBnaHe h b ycTbe AMa30HKH. IlpoH3pacTaeT bo 
BJiaxcHbix npnaMa30HCKHx Jiecax. 

Cowan BbmejiHJi 3 tot poA H3 poAa Swartzia. CnHTaeTCA ohchb 6jih3khm k Swartzia 
h Bocoa. 


Poa ATELEIA (Moc. et Sesse ex DC.) Benth. (1837) 

Poa BKJHonaeT b ce6a nopAAKa 20 bhaob. Ha3BaHHe nponcxoAHT ot rpenecKoro cjio- 
Ba, yKa3biBaiomero Ha OTcyrcTBHe jienecTKOB. 

KycTapHHKH hah HeOoAbimie AepeBbA. JIhctba HenapHonepncTocJioACHbie. JIhctoh- 
KH 3AAHnTHHeCKHe, npOAOATOBaTbie HAH AHIjeBHAHbie. I^BeTKH MeAKHe, C 06 paHbI B KHC- 
TeBHAHbie couBeTHA. HamenKaHepa3pbiBaioiAaACA (!), c 5 HeOoAbiHHMH 3y6ijaMH. Jlene- 
CTOK 1, C ABHO BbipaACeHHBIM HOTOTKOM, OeABIH, H3peAKB CHpeHeBaTblH HAH CBCTAO-(J)HO- 
AeTOBbiH. Tbihhhok 6— 10. Eo6 npoAOAroBaTbiH, nacTO neTKOBHAHbiH hah ynAomeHHbiH 
h TorAa KpbiAaTbiH. HapyacHaA noBepxiiocTb BOAocncTaA, ot accatoto ao KopHHHeBo- 
ro ABeTa. Me30KapnHH tohkhh, ryOnaTbin hah OyMaACHCTbiH. CeMA acHMMeTpHHHoe, 
cnAiomeHHoe, noHKOBHAHoe hah C-o6pa3Hoe. noBepxHOCTb TAaAxaA ot KpacHo-KopHH- 
HeBoro ao nepHoro ABeTa. ApHAAyc cyxon, koabacboh (rim-aril), OeAoro ABeTa. 

EoAbinaA nacTb bhaob pacnpocTpaHeHa b MeKcmce, I^eHTpaAbHOH AMepnice h Ha 
ocTpoBax KapnOcKoro 6acceima (Ky6a, ilManica, EaraMCKHe ocTpoBa, TpHHHAaA h apO- 
2 BHAa npoH3pacTaioT b IOachoh AMepnice (ot BeHecyoAbi ao ceBepHOH ApreHTHHbi). 
XapaKTepHbiMH MecTooOHTaHHAMH abaaiotca TponHHecKHe h cyOTporowecKHe nepeMeH- 
HOBAaACHbie Aeca, KycTapHHKOBbie caBaHHbi, Kcepo(J)HTHbie cooOinecTBa. 

Poa TpaAHAHOHHo BKAionanH b Tpn6y Sophoreae s.l., OAHaKo b 1994 r. Polhill nepe- 
Hec ero b Sxvartzieae. 


Poa CYATHOSTEGIA (Benth.) Schery (1950) 

MoHOTHnHbiH poA- Ha3BaHHe nponcxoAHT ot rpenecKoro CAOBa, nepeAaioinero (f)op- 
My HameHKH. 

KycTapHHK hah HeOoAbmoe AepeBO. JlHCTbA HenapHonepHCTOCAOACHbie. JIhctohkh 
onepeAHbie, ahaobhahbic hah npoAOAroBaTO-AaHAOTHBie, o6bihho meAKOBHCTbie. IJ^BeT- 
kh coOpaHbi b KHCTeBHAHbie coabctha. Hamenica Hepa3pbiBaioiAaACA (!), KynyAOBHAHaA, 
c 5 HeOoAbiiiHMH 3y6AaMH. HenecTOK 1, 6eAoro ABeTa, c BbipaxceHHbiM hototkom. Tbi- 
hhhok 20—30, BapbHpyiomHx no AJnme. ELjioa acHMMeTpHHHBin, nAocxoBaTbiH, CAerKa 
H3orHyTbiH. HapyxaiaA noBepxHOCTb nAOAa KopHHHeBaA hah oparoiceBaA, onymeHHaA. 
Me30KapnnH OyMaACHCTBin. CeMA acHMMeTpHHHoe, noHKOBHAHoe, cnAiocHyToe. Ha- 
pyxmaA noBepxHOCTb niaAKaA, KopHHHeBoro ABeTa. ApHAAyc cyxon, koabacboh, ko- 
pHHIieBBIH (pHC. 4). 

IIpoH3pacTaeT no aoahhbm Aha b ioachom 3KBaAope h ceBepHOM riepy. PacTeT b ne- 
peMeHHO-BAaACHbix KycTapHHKOBbix caBaHHax, npeAnoHHTaA CKaAHCTbie ckaohbi. 
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Phc. 4. Cyathostegia mathewsii (Benth.) Schery. 

Poa (nocjie BMAeJieHH^ b otagjibhbih TaKCOHOMHuecKHH paHr) BKJifonajiH b Tpn6y 
Sophoreae s.l. B 1994 r. Polhill nepeHec ero b Swartzieae. 


Tpn6a Aldineae M. Gonczarov et Yakovl. stat. nov. 

Basionymum: Tribus Swartzieae s.l. subtrib. Aldiniinae M. Gonczarov et Yakovl. 
(2006) 

TYPUS: Aldina Endl. 

Polhill (1994) BbmejiHJi H3 Swartzieae s.l. OTAeJibHyK) He(f)opManbHyK) rpynny, 
BKjnonaiomyK) po % Aldina, aTaioxe a^pHKaHCKne poRhi Cordyla u Mildbraediodendron. 
fl,ajibHeHinHe HCCJieAOBaHHfl (KaK Mop(j)OJioro-aHaTOMHHecKHe, TaK h MOJieKyjiapHo-re- 
HeTHHecKne) b ijejiOM noATBepAHJin 3Ty TOHicy 3peHH5i (Herendeen, 1995; Ireland et al., 
1999). Mbi BbiAejiHJin poA Aldina b OTAejibHyio MOHoranHyio noATpnGy Aldiniinae 
M. Gonczarov et Yakovlev (ToHnapoB, ilKOBJieB, IIoBbiAbim, 2006). OAHaxo, ynuTbiBaa 
tot (frnKT, hto j\a. HHaa rpynna npeACTaBJiaeT caMOCT05rrejibHyio 6a3ajibHyio 3bojik)uhoh- 
HyK) BeTBb, COXpaHHBUiyK) p^A npH3HaKOB, XapaKTepHbIX K^K J\Jin apxaHHHbIX MOTblJIb- 
kobmx, Tax h ue3ajibnnHHeBbix, h BecbMa o6oco6jieHHyio ot ocTajibHbix niBapuHeBbix, 
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Phc. 5. KapTti pacnpocTpaHeHH5i po^oB TpnObi Aldineae. 

1 — Aldina, 2 — Mildbrae diodendron, 3 — Cordyla, 4 — Dupuya. 


b HacTo^meH CTarbe mbi peniHjm npHAaTb noATpn6e Aldiniinae CTaTyc tph6m, a TaK- 
ace bkjhohhtb b ee cocTaB poAti Cordyla h Mildbraediodendron. 

Ilo HarneMy mhchhio, Tpn6a BKjnonaeT 4 poAa h okojio 30 bhaob. 

3Ta (f)HJioreHeTHHecKa^ jihhhji, Bepojmiee Bcero, OTAejiHJiacb ot «Palaeoswartzieae» 
npaKTHnecKH OAHOBpeMeHHO c npeAKaMH npeACTaBHTejien Swartzieae s. str. 3to co6m- 
THe np0H30niJI0, HCCOMHCHHO, AO paCX05KAeHHH A(j)pHKH H AMepHKH. 06 3TOM CBHAe- 
TejibCTByeT tot (Jjbkt, hto 6ojibiiihhctbo poaob Tpn6bi pacnpocTpaHeHM b CTapoM CBe- 
Te ( Cordyla , Dupuya , Mildbraediodendron) h jihiiib Aldina 15 JiBJUieTCJi npeACTaBHTejieM 
K))KHOaMepHKaHCKOH (jlJIOpbl. 

npeACTaBHTejiH tph6m — AepeBMi, HHorAa KpynHMe. JIhctbji HenapHonepHCTOCJio)K- 
Hbie (KpaHHe peAKo oahojihctohkobmc), name c npHJiHCTHHKaMH. I^bctkh co6paHbi 
b KHCTeBHAHbie hjih MeTejibnaTbie couBeT hh, nacTO yKoponeHHbie h rycTbie. Ubctkh ao- 
bojibho KpynHbie, c BMpaaceHHbiM rnnaHTHeM. HainenKa npn pacnycKaHHH pa3pbiBaeT- 
ca Ha HecKOJibKo HenpaBHjibHbix, 3aKpy4HBaiomHxcfl AOJien. Bchhhk 6ejioro ijBeTa, H3 
4 —6 AenecTKOB {Aldina) hjih JienecTKH OTcyTCTByiOT ( Cordyla , Mildbraediodendron). 

TbIHHHKH MHOTOHHCJieHHbie, yHHMOp(j)Hbie, C AOpcaJIbHbIMH nMJIbHHKaMH. njlOA - 

o6mhho aobojibho KpynHbiH 6o6 oKpyrjioH, npoAOJiroBaTOH hjih ^hacbhahoh (jjopMbi 
c CHJibHO OApeBecHeBaioiAHM {Aldina) hjih cohhmm, mjichctmm ( Cordyla , Mildbrae¬ 
diodendron) nepHKapnneM. 

Po j\ Aldina pacnpocTpaHeH b ceBepHOH nacra IO)khoh AMepHKH (HanGojibrnee pa3- 
Hoo6pa3He — b paHOHe rBHaHCKoro miocKoropbJi). Cordyla h Mildbraediodendron pac- 
npocTpaHeHbi b Boctohhoh, I^eHTpajibHOH h 3anaAHOH A(J)pHKe lomiee Caxapbi (pnc. 5). 

Ot Tpn6bi Swartzieae s. str. OTJiHHaeTCJi cjierKa HenpaBHJibHbiM 4 —6-hjichhmm hjih 
6e3JienecTHbiM bchhhkom h HajiHHHeM rnnaHraa. Ot Tpn6bi Lecointeeae OTJiHHaeTCJi 
AOpcaJIbHMMH nblAbHHKaMH H MHOTOHHCJieHHMMH TbIHHHKaMH. 


KJIIOH JXJ\X OnPEflEJTEHVW POAOB TPHEbI ALDINEAE 

1. JlenecTKOB 5 (pe>Ke 4—6). PacTeHH* IOjkhoh AMepHKH . Aldina 

1+. AenecTKH oTcyTCTByiOT. PacTeHHJi A(J>phkh h Ma/iaracKapa .2 

2. ByTOHbi jiobojibho KpynHbie, npoflOJiroBaTO-AHueBHflHbie, TbiHHHOK 100—200 .3 

2+. ByTOHbi MejiKHe, mapoBHjiHbie, TbiHHHOK okojio 20. Mildbraediodendron 

3. CeMeHa KpynHbie, 6e3 apnjiJiyca h 3HjiocnepMa. PacTeHHJi KOHTHHeHTajibHOH.A(J)pHKH. Cordyla 

3+. CeMeHa MejiKHe, c apiuiJiycoM h 3HjiocnepMOM. PacTeHHji Ma^aracKapa. Dupuya 


15 B «aldinoid clade» BianoHaioT Taoce 10/KHoaMepHKaHCKHH pojx Amburana. 
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Po j\ ALDINA Endl. (1840) 

Poa BKJiiOHaeT nop^AKa 20 bhaob. Ha3BaH b necTb HTajibJiHCKoro Bpana h SoTaHHKa 
Tobias Aldinus (XVII b.). 

,2,epeBb5i ao 30 m bbic. JIhctba HenapHonepHCTOCJioacHbie hjih (peace) 1-jihctohko- 
Bbie. JIhctohkh ojuiHirniHecKHe, npoAOJiroBaTbie, o6paTHOJiHijeBHAHbie, o6bihho ony- 
nieHHbie (no KpanHen Mepe, c HHacHen ctopohm). IJ,BeTKH coOpaHbi b KHCTeBHAHbie co- 
UBeraji hjih pacnoJiaraiOTca nymcaMH. I^bctkh name Bcero KpynHbie. Hamenica npn pac- 
nycKaHHH pa3pbiBaeTC5i Ha 2—4 cerMeHTa HenpaBHJibHOH (jiopMbi, KOTopbie oObihho 
3aKpyHHBaioTC^. JlenecTKOB 5 (peace 4 —6), 6ejioro ijBeTa. Tbihhhkh MHoroHHCJieHHbie, 
yHHMop(J)Hbie. 3aBH3b Ha rHHO(j)ope. Y HeKOTopbix bhaob (A. insignis Benth.) Ha thho- 
(J)Ope HHOrAa pa3BHBaiOTCJI 2 3aBJI3H. IljIOA 06paTH05IHIjeBHAHbIH,. OBaJIbHblH HJIH nOHTH 
OKpyrjibiH, oaho- hjih MajioceM^HHbiH. HapyacHaa noBepxHOCTb OyrpncTaa, rojiaa hjih 
onymeHHaa, KopHHHeBaa hjih 3ejieHOBaTO-KopH4HeBaji. IlepHKapnHH oObihho MomHbiH, 
AepeB^HHCTbiii. CeMa AOCTaTOHHO KpynHoe, non™ OKpyrjioe, ojuiHirranecKoe hjih Tpex- 
rpaHHoe. Apnjuiyc OTcyTCTByeT (pnc. 6). 

I^eHTpoM BHAOBoro pa3HOo6pa3H^ aBJiaeTca TBHaHCKoe nAOCKoropbe: BeHecyojia 
(nopHAKa 80% bhaob), Tbuslusl. IlpoH3pacTaK)T bhabi poAa Taicace b npnjieraiomHx 
paHOHax 6pa3HJibCKOH AMa30HHH (Ha boctok ao MaHayca) h Ha BocTOKe KojiyMOnn. 



Phc. 6. ripeiicTaBHTejiFi po^a Aldina. 

A — uBeTymaa BerBb Aldina kunhardtiana Cowan, B — rniofl A. latifolia Benth. 
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Bhabi Aldina oGnTaioT bo BJiaacHbix ropHbix TponHHecKHX Jiecax (Ha BbicoTe 2000 m), 
no OeperaM pex (b tom HHCJie b 3aTonjweMbix Jiecax h panoHax Tax Ha3biBaeMOH «HepnoH 
boabi»), pe>xe b nepeMeHHOBJiaxcHbix, OApeBecHeHHbix caBaHHax. 

ITpeACTaBHTejiH po^a hmciot jioKajibHoe 3HaneHHe xax hctohhhkh TBepAOH, npon- 
hoh ^peBecHHbi, Hcnojib3yeMOH AJm nocTpoex, napxeTa h t. a. 

KjiaccHHecKaa peBH3H5i poAa 6biJia npoBeAeHa Cowan (1953,1958,1961) b cepHH ny6- 
jiHKaAHH, H3AaHHbix b paMKax pa6oTbi HaA npoeKTOM «Botany of Guiana Highlands)) Ha 
OCHOBaHHH MaTepHaJlOB, C06paHHbIX BO BpeMH 3KCneAHIJHH aMepHKaHCKHX 60TaHHK0B 

J. Kunhardt (1948—1949) h B. Maguire (1951 — 1953) b pafioH T BHaHCKoro rniocKoropba. 
B 1999 r. B. Stergios h Cowan npoBejm peBH3Hio BeHecyojibCKHX bhaob «Flora of Ve¬ 
nezuelan Guayana)). Homiimo onucaHHbix Ha tot momcht Stergios h Cowan HaMerajiH eme 
7 B03MoxcHbix bhaob, o6o3HaHHB hx jiHTepaMH 6e3 onncaHHH h THnH(J)HKauHH. Stergios 
(jihhh. coo6m.) HaMepeBanc^ o6HapoAOBaTb 3 th bhabi b OjiHacaHinee Bpem. OAHaxo b Ha- 
ctoaiahh MOMeHT y Hac HeT CBeAeHHH no noBOAy toto, ony6jiHKOBaHbi jih 3th bhabi. 

Poa CORDYLA Lour. (1790) 

A(f)pHKaHCKHH pOA, BKJIIOHaiOmHH 5 BHAOB. Ha3BaHHe npOHCXOAHT OT rpenecicoro 
cjioBa cordylos («KJiy6oK»), xapaKTepH3yiomero ocoGchhocth njiOAa. 

JlHCTonaAHbie AepeBba, o6bihho BecbMa xpynHbie. JIhctba HenapHonepncTocJioac- 
Hbie. JIhctohkh jiHHeHHo-JiaHijeTHBie hjih npoAOJiroBaTbie, o6bihho rojibie, OyMaacnc- 



128 


Phc. 7. Cordyla africana Lour. 

A — UBeTymaa BeTBb; £, B — ruioflbi. 



Tbie. U,BeTKH co 6 paHbi b KopoTKHe, rycTbie xncTeBHAHbie coijBeTHJL Hameuxa npn pac- 
nycKaHHH pa 3 pbiBaeTca Ha 3 — 5 HenpaBHjibHbix, 3 axpyHHBaiomHxcji cerMeHTa. JlenecTKH 

OTCyTCTByiOT. TbIHHHXH MHOrOHHCJieHHbie (o6bIHHO 100 - 200), HaCTHHHO CTepHJIbHbie. 

riJiOA noHTH OKpyrjibm, AHueBHAHbiH hjih npoAOJiroBaTbiH. HapyacHaji noBepxHOCTb 
OyrpHCTaa, rojia^, 3eneHOBaTO-KopnHHeBa$i hjih xpacHOBaTaa. ITepHKapnHH odbiHHO coh- 
HbiH. CeMJi acHMMeTpHHHoe, ^HueBHAHoe hjih noHKOBHAHoe. HapyacHaa noBepxHOCTb 
roJian, rjia/jKaji, xpacHOBaraji. Apnjuiyc OTcyTCTByeT (pnc. 7). 

PacnpocTpaHeHbi bhau poAa b boctohhoh TponHHecxoH A(f>pHxe ot iora CynaHa ao 
M o 3 aM 6 nKa, a Taxace b U,eHTpanbHOH ( 3 anp, L 1 .AP) h nacraHHO b 3 anaAHOH A(j>pHxe. 

MecTaMH npoH3pacTaHH5i abaaiotca nepeMeHHOBAa>XHbie AHCTonaAHbie Tponnue- 
cKHe neca h caBaHHbi. HacTo ccaatca no OeperaM pex h Ha ropHbix cxAOHax. 

IIpeACTaBHTeAH pOAa AOCTaTOHHO IUHpOKO HCnOAb3yiOTCJI XaX HCTOHHHXH ApeBeCH- 
Hbi (aaa CTpoHTeAbCTBa h TonjiHBa), xax 3aTeHAiomHe AepeBbA Ha nAaHTaijHJix TeHe- 
AK)6HBbIX XyAbTyp. JlHCTbfl HCnOAb3yiOTCJI B TpaAHIJHOHHOH MeAHUHHe HapOAOB A(f)pH- 
xh, a coHHbie nAOAbi HcnoJib3yioTCJi b nniijy neAOBexoM h achbothbimh. 

Poa DUPUYA Kirkbride (2005) 

BxjnonaeT 2 BHAa. Ha3BaH b necTb OoTaHHxa D. J. DuPuy. 

J. H. Kirkbride (2005) BbiAejiHJi MaAaracxapcxnx np e ACTaBHTe Aeii Cordyla b OTAejib- 
HbiH poA Dupuya, xoTopbiH noMHMO reorpa(J)HHecxoro pacnpocTpaHeHHA ero npeACTaBH- 
TeAen OTAHHaeTCA ot Cordyla 6 oAee mcjixhmh ceMeHaMH c apHAAycoM h 3 HAOcnepMOM. 


Poa mildbraediodendron Harms (1911) 

MOHOTHnHblH a(J)pHXaHCXHH pOA, H 33 BaHHbIH B HeCTb HeMeiJXOrO OOTaHHXa H HCCAe- 

AOBaTejm H,eHTpaAbHOH AcJjpnxn Gottfried Wilhelm Johannes Mildbraed (1876—1954). 

EAHHCTBeHHbiH bha poAa M. excelsum Harms xpynHoe AHCTonaAHoe AepeBO, ot- 
AenbHbie 3X3eMnJiApbi xoToporo AOcraraiOT BbicoTbi 60 m. JIhctba napHO- hah Henap- 
HonepHCTOCAOxcHbie. JIhctohxh npoAOAroBaTbie hah AaHijeTHO-npoAOAroBaTbie, roAbie. 
L(bctxh b xopoTXHX, MeTeAXOBHAHbix na3yniHbix coitBeTHAX. Hamenxa npn pacnycxa- 
hhh pa3pbiBaeTCA Ha 2—3 mnpoxHX, non™ OAHHaxoBbix, 3axpyHHBaiomHxcA cerMeHTa. 
JlenecTXH OTCyTCTByiOT. Thhhhxh MHoroHHCAeHHbie, o6biHHO oxoao 20. Haoa mapo- 
BHAHblH HAH AHIjeBHAHblH, HeBCXpblBaiOIAHHCA. HapyjXHafl nOBepXHOCTb XOACHCTaa, Me- 
30XapnHH COHHblH, }XeAeo6pa3HbIH, XCeATOBaTO-XOpHHHeBbIH. 

PacnpocTpaHeH b 3anaAHOH A(j)pnxe (HnrepHA, TaGoH, BeHHH, KaMepyH), a Taioxe 
b Kohto, ffP Kohto (3anp), YraHAe. npoH3pacTaeT bo babachbix h nepeMeHHO-BAaacHbix 
TponHHecxHx Aecax. 

HcnoAb3yeTCA xax hctohhhx TBepAOH, npoHHOH ApeBecHHbi (muyati). nAOAbi oxot- 

HO nOeAaiOTCA MHOTHMH AHXHMH JXHBOTHBIMH ( 0 C 06 eHH 0 CAOHaMH). 

Poa 6eccnopHO poACTBeH ApyroMy a(J)pHxaHcxoMy npeACTaBHTeAio Cordyla. 


Tpn6a Lecointeeae M. Gonczarov et Yakovl. (2005) 

Lecointea group sensu Polhill (1994) 

BnepBbie rpynna 6 bma o 6 o 3 HaneHa 6 e 3 yxa 3 aHHA paHra R. Polhill b 1994 r. Paa AaAb- 
neHiHHX pa 6 oT c HcnoAb 30 BaHHeM XAaAHCTHHecxoro aHaAH 3 a Ha ochobbhhh Mop(J)OAO- 
THHeCXHX, aHaTOMHHeCXHX, naAHHOAOrHHeCXHX H MOAexyAApHblX npH 3 HaXOB HOATBep- 


5 EcrraHHMecKHM acypHaji, N° 1 , 2008 r. 
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Phc. 8. KapTti pacnpocTpaHeHHH poaoB TpnOti Lecointeeae . 

1 — Zollernia, 2 — Holocalyx , 3 — Exostyles, 4 — Harleyodendron, 5 — Lecointea. 


Ahjih 3Ty TOHKy 3peHHJi (Herendeen, 1995; Ireland et al., 1999; Mansano et al., 2004). 
Ha ocHOBaHHH 3 thx abhhmx, a Taioxe coOcTBeHHbix HccjieAOBaHHH Mbi nocHHTajiH uejie- 
coo6pa3HbiM npH^aTb 3toh rpynne paHr caMOCTOJiTejibHOH TpnObi (ToHHapoB, ilKOBJieB, 
2005). 

Tpn6a BKjnonaeT 5 po/jOB h nopAAKa 25 bhaob. 

npeACTaBHTenH — KycTapHHKH h AepeBbfl. XapaKTepHbi BTopHHHonpocTbie 1 -jihc- 
TOHKOBbie JiHCTbfl (peace HenapHO- hjih napHonepHCTOCJioacHbie). paAa bhaob H3 po- 
AOB Lecointea h Zollernia xapaicrepeH 3y6naTbiH xpan jrncTa, hto BecbMa HeoObiHHo aji* 
apxaHHHbIX MOTbIJIbKOBbIX. CoiJBeTHJI KHCTCBHAHbie HJIH MeTeJIbHaTbie. U,BCTKH o6bIH- 
ho 5-HJieHHbie, jiHiiib cjierKa HenpaBHJibHbie (ot ocTajibHbix cjierica OTJiHHaeTca Jiene- 
ctok, roMOJiorHHHbiH (j)Jiary y 6ojiee npoABHHyTbix MOTbiJibKOBbix). Tbihhhok o6bihho 
10. njioA, Kax npaBHJio, npoAOJiroBaTbin, oaho- hjih MajioceMflHHbiH, c KoacncTbiM hjih 
MJ iCHCTbiM nepHKapnneM. 

Ot npeACTaBHTejieii Tpn6bi Swartzieae s. str. OTJiHnaeTCJi 3y6naTbiM KpaeM jihctbcb, 
6a3aJIbHbIMH nbIJIbHHKaMH, CHJIbHO KyTHHH3HpOBaHHbIMH 6oKOBbIMH KJieTKaMH yCTbHIJ 
H HHIjeBHAHblM, KOXCHCTblM nJIOAOM. 

Tpn6a aBJiaeTCfl 3bojhoijhohho 6oJiee npoABHHyTOH, neM Swartzieae s. str., h (J)hjio- 
reHeTHnecKH, bo3mo>kho, 6jiH3Ka HexoTopbiM apxannHbiM AaJibdepraoHAaM (Vataireoid 
clade). 
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3Ta 3BOJiioijHOHHa5i jihhha o6oco6HJiacb ot «Palaeoswartzieae», no Been bhah- 
MOCTH, 3HaHHTeJIBHO n03>Ke AByX Apyrnx J1HHHH Ha TeppHTOpHH COBpeMeHHOH IOxchoh 
AM epHKH. 

Apeaji Tpn6bi nonra nojmocTbio orpaHHneH ceBepHon hjih ijeHTpajibHOH hbctjimh 
IOachoh AMepnKH (jiHiiib oahh bh j\ Lecointea tango npoH3pacTaeT b I^eHTpajibHOH AMe- 
pHKe ao MeKCHKH). Eojibinaji nacTb bhaob pacnpocTpaHeHa b AMa30HCK0M pernoHe, a 
Taxxce Ha aTJiaHTHnecKOM noOepeacbe Epa3HJiHH. lOacHaji rpaHHija Tpn6bi npoxoAHT no 
cy6TponnHecKOH 30He IlaparBaji h npoBHHijHH ceBepa ApreHTHHbi (pnc. 8). 

KJIIOH RJlft OnPEAEJIEHH5I POAOB TPHEbI LECOINTEEAE 

1. AHCTbfl CJIOJKHbie, MHOrOJIHCTOHKOBbie.2 

1+. JlHCTbfl OflHOJTHCTOHKOBbie HJIH BTOpHHHOnpOCTbie .3 

2. JIhctbh napHonepHCTOcjio)KHbie, jihctohkh MeJiKHe, Hamenica uejibHaji, KynyjioBHflHax Hepa3pbiBaio- 

maacH . Holocalyx 

2+. JThctbh HenapHonepHCTOcjiO)KHE>ie, c 3 — 7 napaMH jihctohkob. HauienKa npn pacnycKaHHH pa3ptiBaeT- 
cx npopacTajomHM ctoji6hkom. Exostyles 

3. JThctbh uejitHOKpaHHHe, tmhhhkh coe^HHeHti Mexcay co6oh rycTo onymeHHbiMH nbuibHHKaMH. 3H,ae- 

mhk uiTaTa Sana (Epa3HJiH5i) . Harleyodendron 

3+. JIhctwi c 3y6HaTbiM KpaeM (peace aeJibHOKpaHHHe), tbihhhkh CBo6o;iHbie .4 

4. EyTOHM npoiiojiroBaTO-JiaHiieTHtie, H3orHyTbie. Hamenica npn pacnycKaHHH pa3pbiBaeTca. L^bctok pe3KO 

3HroMop(J)HbTH. Zollernia 

4+. ByroHbi 5iHueBHflHbie. HameMKa uejibHax, KynyjioBHflHa*. Ubctok cjierKa 3HroMop(j)HbiH . . . Lecointea 


Poa LECOINTEA Ducke (1922) 

He6oJIbHIOH pOA, BKJHOHaKDBUHH 8 BHAOB. Ha3BaH B HeCTb (J)paHKO-6pa3HJIbCKOrO HH- 

)KeHepa h 6oTaHHKa Paul Le Cointe (1870—?). 

IIpeACTaBHTejiH poAa— AepeBbJi, peace KpynHbie KycTapHHKH. JIhctbji 1-jihctohko- 
Bbie 3JiJiHnTH4ecKHe, npoAOJiroBaTbie hjih jiHijeBHAHBie. Y pjma bhaob xoporno 3aMeTeH 
3y6naTbiH Kpan jiHCTa. L(bctkh coOpaHbi b KHCTeBHAHbie coijBeTHJi, nacTO oahoctopoh- 
HHe. LJbctkh MejiKHe, c ijejibHOH (!) KynyjiOBHAHOH namenKOH. Bchhhk 5-njieHHbiH, 
OejibiH, cjienca 3HroMop(f)HbiH 3a cneT hcckojibko OojibineH BejiHHHHbi BeKcnjuiapHoro 
JienecTKa. 16 TbiHHHOK 10. Eo6 npoAOJiroBaTbiH hjih jiHijeBHAHbiH, KoacncTbiH, c mjich- 
ctmm nepHKapnHeM (y OAHoro H3 bhaob AepeBJiHHCTbiH), acejrro-OypbiH, 3ejieHOBaTbiH 
HJIH KOpHHHeBblH, OAHO- HJIH MaJIOCeMJIHHbIH. CeMJI OKpyTJIOe, 3JIJIHnTHHeCKOe HJIH npo- 
AOJiroBaToe. HapyacHaa noBepxHOCTb maAKaa, KpacHOBaTaa hjih KopHHHeBaa. Apnjuiyc 
OTcyTCTByeT (pnc. 9). 

IIpeACTaBHTejiH poAa oOmaioT Ha TeppHTOpHH 6pa3HJibCKoir AMa30HHH, a Taioxe 
OpaHuy3CK0H rBHaHbi, BeHecyojibi, Ilepy h SKBaAopa. Oahh H3 bhaob (L hatschba- 
chii Bamaby) npoH3pacTaeT Ha loro-BOCTOKe Epa3HJiHH, a eme oahh bha {Lecointea 
tango ) — b L(eHTpajibHOH AMepHKe ot KocTa-PnKH ao ToHAypaca h BejiH3a. MecTO- 
oOHTaHHJi pa3JiHHHbi — ot 3aTonjiaeMbix BJiaacHbix ao nepeMeHHO-BJiaxcHbix JiecoB. Hac- 
to BCTpenaiOTCJi no OeperaM pex h Ha ropHbix CKJioHax. 

Hcnojib3yioTC^ KaK hctohhhk ApeBecHHbi (tango). ConHbie HJioAbi pwa bhaob b rie- 
py ynoTpeOjunoT b nnmy h Hcnojib3yioT jxjik H3roTOBJieHHa mccthbix ajiKoroJibHbix Ha- 
nHTKOB. 

Poa (f)HJioreHeTHHecKH HanOoJiee 6jih3ok k Zollernia , a no CTpoeHHio ceMaH — Tax- 
ace k Holocalyx. 


16 AenecTOK, cooTBeTCTByjomHH (jjjrary y npoflBHHyTbix MOTbiJibKOBbix. 
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Phc, 9. IIpeflCTaBTiTeJiH po£a Lecointea. 

A — UBerymaa seTBb Lecointea tango (Standi.) Yakovl., E — njiozt L. amazonica Ducke, B — nnofl L. ovalifolia Macbr. 


Poa ZOLLERNIA Nees (1827) 

Poa BKjiKmaeT okoao 12 bhaob h Ha3BaH b necTb Friedrich-Wilhelm Guilelmo III Ho- 
henzollem (1797—1840). 

KyCTapHHKH HAH AepeBBH. JlHCTbA 0AH0AHCT04K0Bbie, AHCT04KH TOJIbie, 3AAHnTH- 
necKHe, npoAOJiroBaTbie, AHijeBHAHbie, oOpaTHOAHijeBHAHbie hjih npoAOAroBaTO-AH- 
HeHHtie. ,Z],aa SoAbiiiHHCTBa bhaob xapaKTepeH 3y64aTbiH hah Aaace HroAbnaTbiH Kpan. 
IJ^BeTKH coOpaHbi b BepxymeHHbie MeTeAbnaTbie coubctha. HamenKa npn pacnycica- 
hhh pa3pbiBaeTCA Ha 3— 4 nenpaBHjibHbix, 3aKpy4HBaK>mHXCA cerMeHTa. Bchhhk oneHb 
CBoeo6pa3eH no (|>opMe. JlenecTKH npoAOAroBaTO-AHHeHHbie, 6eAbie, AceATbie hah po30- 

Bbie. TbIHHHOK o6bI4HO 10 (peA<e 9-13). riAOA OKpyrAblH, AHIjeBHAHblH HAH npOAOArO- 

BaTbiH, HeBCKpbraaK)iAHHCA. HapyACHaA noBepxHOCTb rAaAKaA, roAaA hah onymeHHaa, 
3eAeHO.BaTaA hah KpacH0BaT0-K0pH4HeBaA. Me30KapnnH koachctbih hah, peAce, AepeBA- 
HHCTblH. CeMA AHAeBHAHOe HAH 3AAHnTH4eCKOe, OTAIOCHyTOe. HapyACHaA noBepxHOCTb 
roAaA, rAaAKaA, KpacHOBaTO-KopH4HeBaA. ApHAAyc OTcyTCTByeT (pnc. 10). 

IlpeACTaBHTeAH poAa pacnpocTpaHeHbi b ochobhom no aTAaHTH4ecKOMy no6epeACbK> 
Bpa3HAHH, a TaKAce Ha ioro-BOCTOKe CTpaHbi (ao HiTaTa CaHTa-KaTapHHa). Oahh bha 
pacnpocTpaHeH Ha TeppHTopHH TBHaHCKoro nAOCKoropbA, oahh — b BeHecy3Ae. Ilpo- 
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Phc. 10. Zollernia ilicifolia (Brongn.) Vog. 

A — UBeTymaa bctbs, E — rniofl, B — n/iofl Z magnified Carvalho et Bameby. 


H3pacTaioT bo BJia^KHbix npHaMa30HCKHX h npHaTJiaHTHHecKHx Jiecax, b pa3pe>xeHHbix 
necax h KycTapHHKOBtix caBaHHax, Ha cxajincTbix cKJioHax. 

Bhabi poAa HMeiOT HexoTopoe 3HaneHHe b xanecTBe MecTHoro HCTOHHHxa TonjiHBa, a 
TaoKe BbipamHBaiOTai b xpynHBix 6pa3HJibCKHx ropoAax (Pno-Ae-)KaHeHpo, CaH-Ilay- 
Jiy) xax ^exopaTHBHbie pacTeHM. 


Poa HOLOCALYX Micheli (1883) 

MoHOTHnHbm poA- Ha3BaHHe nponcxoAHT ot rpeneexoro cjiOBa, yxa3biBaiomero Ha 
xapaxTepHyio ocoochhoctb poAa — uejibHyio Hamenxy. 

H. balansae Micheli — AOCTaTorao xpynHoe AepeBo. JlncTbJi napHonepHCTOCJioac- 
Hbie, MHorojiHCTOHxoBbie. JIhctohxh Mejixne, onepeAHbie hjih cynpoTHBHbie, rojibie. 
OopMa jihctohxob npoAOJiroBaTo-JiHHeHHaji, xpaii He*icH03y64aTBiH. U,bctxh Mejixne, 
co6paHbi b xopoTXHe XHCTeBHAHbie couBeTM. HameMxa ijejibHaji (!) hjih cjierxa 3y6na- 
Ta*i. JlenecTXH He6oJibuiHe, 3ejieHOBaTbie, paHO onaAaiomHe. Tbihhhox 10—12. IIjioa 
H eOojibinoH, ^HueBHAHbiH hjih oxpyniBiH, cjierxa B3AyTBiH. Hapy>xHaji noBepxHOCTb 
rojiaji, mepoxoBaTaa, aceJiTaa hjih xopHHHeBan. IlepHxapnHH BHanajie cohhbih, no3A- 
Hee AepeBJiHHCTbiH. CeMfl HeSojibiuoe, CHMMeTpHHHoe, oxpyrjioe. CnepMOAepMa rojiaji, 
rjiaAxan, xopHHHeBoro ljBeTa, SyMaacucTaji. Apnjuiyc OTcyTCTByeT (pnc. 11). 
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^BJifleTCJi caMMM k)5khmm npeACTaBHTejieM TpnObi Lecointeeae h npaxTHHecxn 
eAHHCTBeHHbiM poaom Bcero uiBapuHeBoro KOMnjieKca, BCTpenaiomHMCfl b cyOTponn- 
Kax. PacnpocTpaHeH b ioachoh Epa3HJiHH, IlaparBae h ceBepHbix npoBHHUH^x ApreHTH- 
Hbi. IlpoH3pacTaeT b nepeMeHHO-BJiaxcHbix TponHHecxHX h npnSpoxHbix cySTpororae- 
ckhx Jiecax. 

HcnoJib3yeTC^ xax hctohhhk npoHHoir, ycTOHHHBOH k rHHeHHK) ApeBecHHbi. Bbipa- 
mHBaeTCfl xax AexoparaBHoe pacTeHHe h xax 3aTeHaiomee Ha njiaHTau;H5ix xo(j)e. JIhctba 
^AOBHT bl (cOAepXCHT IJHaHOreHHbie rJIHX03HAbl). 

Poa TpaAHUHOHHO othochjih x Tpn6e Sophoreae s. 1. B Swartzieae s. 1. 6biJi nepeHe- 
ceH Polhill (1994). B Tpn6e 3aHHMaeT AOCTaTOHHO H30JiHpoBaHHoe noJioaceHHe, ho no 
pa/jy npH3HaxoB 6 jih3ox x Lecointea. IIo-BHAHMOMy, 6 jih30x Taxace h x apxannHbiM co- 
(J)opoHAaM. 


VqrEXOSTYLES Schott (1827) 

Poa BXJHonaeT 4 BHAa (oahh H3 hhx, Exostyles glabra , He coOnpajicfl yace nop^AKa 
150 JieT h, no-BHAHMOMy, BbiMep). Ha3BaHHe nponcxoAHT ot rpenecxoro cJiOBa, yxa3bi- 
Baiomero Ha oco6chhocth pacnycxaHHA ijBeTxa (cm. HH)xe). 
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He6ojibuiHe AepeBbA. JIhctba HenapHonepHCTOCAOACHbie. JIhctohkh onepeAHbie, 
HHUeBHAHOH, 3JIJIHIITHHeCKOH HJIH p 0 M 60 BHAH 0 H (J)OpMbI. KpaH IjeAbHblH HJIH CJierKa 
3y6naTbiH. CoijBeTHA — pwxjibie, KopoTKHe khcth. IlpH pacnycKaHHH ctoji6hk npo- 
pacTaeT CKB03b 6yTOH (c othm abjichhcm cBA3aHO Ha3BaHHe po^a) h pa3pbiBaeT nameHKy 
Ha 3—4 cerMeHTa. JlenecTKH npoAOJiroBarae, po30Bbie hjih nypnypHbie, HepenmnaTO 
cjio^KeHHbie b 6yTOHe. Tbihhhok 10. IIjioa npoAOAroBaTo-AHijeBHAHbiH, MHoroceMAH- 
HbiH. HapymiaA noBepxHOCTb HiepoxoBaTaA, KopHHHeBaA, Me30KapnHH yTOJimeHHbm, 
MACHCTblH. 

2 BH^a npoH3pacTaiOT Ha ioro-BocTOKe Bpa3HJiHH (b paHOHe Pno-Ae-)KaHeHpo), 1 bha 
npoH3pacTaeT b ueHTpajibHO-BocTOHHbix paHOHax Epa3HAHH, 1 — b CypHHaMe h 6pa- 
3HJibCKOH AMa30HHH. PacTyT npeACTaBHTeAH poAa bo babachbix TponHnecKHX Jiecax, b 
npHaTJiaHTHHecKHX Jiecax h nepeMeHHO-BJiaxcHbix Jiecax HH3KoropHH. 

Bee bhah BecbMa peAKH. 

OHJioreHeTHnecKH 6 jih30K k poAy Harleyodendron. 


POA HARLEYODENDRON Cowan (1979) 

MoHOTHnHbiii poA- Ha3BaH b necTb 6oTaHHKa, cneijHaAHCTa no 6pa3HJibCKOH (fmope 
Raymond M. Harley (p. 1936). 

Ha ocHOBaHHH Mop(j)OJiorHHecKHX h MOJiexyji^pHbix npH3HaKOB CHHTaeTC^ Han6o- 
Aee 6jih3khm k Exostyles. 

EAHHCTBeHHbiH bha, H. unifolialatum Cowan — KycTapHHK hjih HeOojibmoe Aepe- 
BO. JlHCTbA OAHOJIHCTOHKOBbie, TOJIbie, 3AAHnTHHeCKHe HJIH AHIjeBHAHbie, ijeAbHOKpaH- 
Hne. U,BeTKH co 6 paHbi b rycTbie KHCTeBHAHbie coabctha. Hamenica npn pacnycKaHHH 
pa3pbiBaeTC5i Ha 4 —5 nonra OAHHaKOBbix cerMeHTOB. JlenecTKOB 5, 6 ejioro ijBeTa, non- 
TH OAHHaKOBbix. TbIHHHOK 10, OHH COeAHHeHbl MOKAy C 060 H ryCTO OnyHieHHbIMH nblJIb- 
HHKaMH (xapaKTepHbiii npH3HaK ajih poAa). Haoa AHijeBHAHbiH. Hapy^KHaa noBepxHOCTb 
rjiaAKa^, roAaA, 3 ejieHOBaTaji. Me30KapnHH machctbih, 6 ejioro ijBeTa. CeMA AHijeBHA- 
Hoe hah HenpaBHAbHOH (JiopMbi. HapyamaA noBepxHOCTb 6 yMa>KHCTaA, TAaAxaA, rojiaa, 
KpaCHOBaTO-KOpHHHeBaA. ApHAAyC OTCyTCTByeT. 

npoH3pacTaeT toabko bo babachbix npnaTAaHTHHecKHX Aecax mraTa Bana (Bpa3H- 
aha). PeAOK. 

Hto KacaeTCA eme AByx poaob, KOTopbie b nocAeAHee BpeMA TaKAce othocat k niBap- 
AHeBbiM, Amburana h Baphiopsis , to, c HanieH tohkh 3peHHA, hx noAOAceHHe b Tpn6e ao- 
CTaTOHHO cnopHO. Amburana , Ha Ham b3taaa, 6oAee 6AH3xa k apxaHHHbiM co(J)opoHAaM, 
npeACAe Bcero k Dussia h poACTBeHHbiM en poAaM, a Baphiopsis abho TAroTeeT k TpH- 
6e Baphieae Yakovl. (Baphia group sensu Polhill) h, BepoATHO, aoaacch 6biTb bkaiohch 
b Hee. no3TOMy 3th 2 poAa b CTaTbe He paccMaTpHBaioTCA. no AaHHbiM «Legumes of 
the World», Ireland npn TaxcoHOMHHecKOH peBH3HH poAa Bocoa BoccTaHOBHAa poA Tri- 
schidium. OAHaxo mbi He bhacah 3toh pa6oTbi, h no3TOMy b CTaTbe xapaKTepHCTHKa oto- 
ro poAa He npHBOAHTCA. 
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SUMMARY 

The tribe Swartjieae s. 1. is characterized in brief. The new tribe Aldineae M. Gonczatov et Yakovl. 
is described, based on the subtribe Aldiniinae M. Gonczarov et Yakovl. The descriptions, images and 
distribution maps of the members of Swartzieae s. str., Aldineae and Lecointeeae are given. 
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OnucaHbi £Ba hobbix BH^a — Ceranium probatovae Tzyrenova h G. pissjaukovae Tzyrenova H3 pocchh- 
ckoh nacTH 6accefiHa p. AMyp, 6nn3KHe k G. dahuricum DC. 

KjnoneBbie cjiOBa: Geranium , Geraniaceae , OacceHH AMypa, HOBtie Biiflbi. 

B xo^e o6pa6oTKH co6ctbchhmx nojieBBix c6opoB no po/jy Geranium L. ( Gerania¬ 
ceae) C TeppHTOpHH AMypCKOH o6jI. H EBpeHCKOH aBTOHOMHOH o6jI. (EAO) HaMH 6 bijih 
o6HapyxceHbi 2 hobbix rjik HayKH BHAa. B JIchhhckom p-He EAO (CpeAHHH AMyp) 6 bi- 
jih co6paHbi pacTeHM, nepBOHanajiBHO npHHflTBie HaMH 3a G. krameri Franch. et Savat. 
3 tot bha 6biji onncaH H3 ilnoHHH b 1878 r., h bo mhothx pa6oTax ero CHHOHHMH3HpyioT 
c aMypo-moHCKHM bhaom G. sieboldii Maxim. (Ohwi, 1965; Kitagawa, 1979; Yeo, 
1992; Xu, Huang, 1998). He/jaBHo Mbi noJiyHHJiH bo3motkhoctb yBHAeTB (f)OTorpa(j)HK) 
jieKTOTHna G. krameri (Lectotypus: «Savatier, X® 2006, Simosa, aug. 1872, leg. Kra- 
mer»), KOTopyio Jiio6e3HO npHCJian H3 Ma^pn^a H3BecTHBiH cneunajiHCT no poAy Gera¬ 
nium Dr. Carlos Aedo. H3yneHHe JieKTorana noKa3ajio, hto coSpaHHBie HaMH b EAO 
pacTeHH^ He MoryT 6biTb OTHeceHbi k G. krameri (kslk mbi npeAnoJiarajin panee), a npe/j- 
CTaBJi^K)T co6oh hobbih ajhi HayKH bha. Btopoh hobbih bha 6biji o6Hapy>KeH b c6opax 
H3 ApxapHHCKoro p-Ha AMypcxoH o6ji. (6acceHH p. Eypea, jieBoro npHTOKa AMypa). 
B AaJiBHeHineM o6pa3ijBi hobbix onncbiBaeMBix 3 accb bhaob 6bijih oGHapyaceHBi b Tep- 
6apn^x EoTaHHHecKoro HHCTHTyTa hm. B. JI. KoMapoBa PAH (LE) b CaHKT-neTep6yp- 
re, MocKOBCKoro rocyAapcTBeHHoro yHHBepcHTeTa hm. M. B. JloMOHOcoBa (MW) b 
M ocKBe h EHOJioro-noHBeHHoro HHCTHTyTa ^BO PAH (VLA) bo BnaAHBOCTOKe. 

npHBOAHM OnncaHM HOBBIX BHAOB. 

Geranium probatovae Tzyrenova sp. nov. 

Plantae radicibus leviter fusiformibus, 6—8 cm lg. Caulis solitarius, erectus, copiose 
divaricato-ramosus. Folia caulina laminis ambitu quinquangulari-ovalibus, basi leviter si- 
nuatis, 3—5-sectis, lobis oblongo-cuneatis. Lobi foliorum medii apice in tertia parte trifi- 
di, raro pinnato-incisi; laterali bifido-laciniati. Laminae foliorum subtus tota facie dense 
villosi, pilis rectis, brevibus (ca. 1 mm lg.), tenuis, subappressis. Stipulae liberae, parvae, 
3—5 mm lg. Flores numerosi, 1.5—2 cm in diam. Sepala ca. 6 mm lg., extus breviter ap- 
presse pilosa. Petala ad 1 cm lg., dilute rosea vel lilacea, nervis intense coloratis, obovata, 
apice integra, basi in tertia parte gradatim unguiculata. Fructus rostro recto. 

T y p u s: Rossia, Regio autonoma Judaica, districtus Leninsk, oppidum Lazarevo, pra- 
tum siccum in declivo expositionis occidentalis, copiose, 5 IX 2005, D. Tzyrenova (LE, 
isotypus —VLA). 

Affinitas. A specie affini G. dahuricum DC. radicibus longioribus leviter fusi¬ 
formibus (non manifeste fusiformibus), foliis caulinis 3—5-sectis, lobis basi latis (5— 
6 mm) oblongo-cuneatis (non profunde 5—7(9)-sectis, lobis basi angustis (3—4 mm) re- 
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motis late rhomboideis), subtus tota facie dense breviter villosis (non nervis pilis raris lon- 
gis patentibus facie brevioribus), sepalis breviter pilosis (pilis longis patentibus admixtis 
nullis) differt. 

Species in honorem botanici rossici, investigatoris florae Orientis Extremi N. S. Pro- 
batovae nominatur. 

KopHH cjiado BepeTeHOBHAHtie, 6—8 cm An. CTeOejib oahhohhmh, npaMOCToanHH, 
odHJIbHO BHJIbHaTO BeTBJimHHCfl. IljiaCTHHKH CTe6jieBbIX JIHCTbeB B OHepTaHHH nJITH- 
yrojibHO-OBajibHbie, co cjiaOoBbieMnaTbiM ocHOBaHHeM, 3—5-pa3AenbHbie; aojih hx npo- 
AOJiroBaTO-KJiHHOBHAHbie. Cpe^HHe aojih jmcTa b BepxHen Tpera TpoHnaTOHaApe3aH- 
Hbie, peace nepHCTOHaApe3aHHbie, a doxoBbie — AByHaApe3aHHbie, c jiamterabiMH 3aocT- 
peHHblMH AOJIbKaMH H 3y6ljaMH. IljiaCTHHKH JIHCTbeB CHH3y no Been nOBepXHOCTH ryCTO 
inepcTHCTOonymeHHbie npaMbiMH kopotkhmh (okojio 1 mm aji.), tohko 3aocTpeHHbi- 
mh, nojiynpHacaTbiMH BOJiocKaMH. IlpHJiHCTHHKH CBo6oAHbie, HeboJibniHe, 3— 5 mm aji. 
I^BeTKH MHoroHHCJieHHbie, 1.5—2 cm b AHaM. HamejiHCTHKH okojio 6 mm An., CHapyacH 
OAeTbl KOpOTKHMH npHacaTbIMH BOJIOCKaMH. JleneCTKH AO 1 CM AJI., CBeTJI0-p030Bbie HJIH 
CHpeHeBbie, no acHJixaM hhtchchbho OKpameHHbie, o6paraoJiHi];eBHAHbie, ijejibHbie Ha 
BepxyuiKe h b HHacHeH Tpera nocTeneHHO cyaceHHbie b hototok. Hochk njiOAa npjiMOH. 

Tun: Poccna, EBpeHCKaa aBTOHOMHaa o6ji., JleHHHCKHH p-H, c. Jla3apeBO, cyxo- 
AOJibHbiii jiyr Ha CKJioHe 3anaAHOH 3Kcno3HijHH, oOmhho, 5 IX 2005, ,2,. K). IJbipeHOBa 
(LE, h 3o th n — VLA). 

IlapaTHnbi (paratypi): IlpHMopcKHH Kpan: 6jih3 c. BjiaAHMHpo-AjieKcaHApoB- 
ckoto, cpeAH eAHHHHHbix KycTapHHKOB b pacnaxaHHOH AonHHe, 4 VII 1913, A. Ey- 
jiaBKHHa (LE); 6jih3 r. HnKonbCK-YccypHHCKoro, CyH(J>yHCKaa conxa, Ha ropHbix Jiy- 
rax, 18 VIII 1920, Dr. Kiss; ct. IUkotobo, Jiyacaincn cpeAH KycTapHOH 3apocnn, b ao- 
jiHHe p. Manxo, 24 VIII 1921, H. IUhhikhh (VLA); a. TpHropbeBKa, oxono narneHb, 
28 VII 1922, H. IlajibHeBCKHH; CnaccKHiip-H, c. CocHOBKa, y npocejioHHoii Aoporn, 
8 VIII 1927, M. O. TpHniKo; b 4 km Ha CB ot c. EjiaroAaraoro, ioro-3anaAHbiH ckjioh 
conKH, b KycTapHHKOBOH 3apocjiH, 6 VIII 1929, M. A. )KyKOBa (LE); IIorpaHHHHbiH p-H, 
c. HoBO-YKpanHKa, 20 VIII 1974, LI. Bopo6beB, T. B. IIIenKOBHHKOBa; YccypHH- 
ckhh p-H, OKp. c. EaHeBypoBO, onyimca AySmiKa, 24 VII 1974, H. C. IlpoSaTOBa, 
B. II. CejieAeu; (VLA). 

Poactbo. Ejih30k k G. dahuricum DC., ot KOToporo orannaeTca 6onee AnHH- 
HblMH, CJia6o BepeTeHOBHAHbIMH KOpHaMH (a He KOpOTKHMH, aBHO BepeTeHOBHAHbIMH), 
3— 5-pa3AenbHbiMH cTeOjieBbiMH jihctbjimh c innpoKHMH b ocHOBaHHH (5 —6 mm) npo- 
AOJiroBaTO-KAHHOBHAHbiMH AonaMH (a He 5—7(9) TJiy6oKopa3AenbHbiMH, c y3KHMH 

B OCHOBaHHH (3-4 MM) paCCTaBJieHHO nepHCTOHaApe3aHHbIMH IIIHpOKOpOMSoBHAHbl- 

mh AonaMH), rycTbiM mepcracTbiM onymeHHeM nHCTbeB no Been HHacHeH noBepxHocra 
H3 KopoTKHX nonynpnacaTbix BonocKOB (a He peAKHM oironbipeHHbiM onymeHHeM H3 
AnHHHbIX BOJIOCKOB BAOnb aCHJIOK H HX 60 Jiee KOpOTKHX BOnOCKOB MeaCAy aCHAKaMH), 
onymeHHeM namejiHCTHKOB tojibko kopotkhmh npnacaTbiMH BOJiocKaMH (a He c npn- 
MeebK) AnHHHbIX OTTOnbipeHHbIX BOJIOCKOB). 

Ha cyxoAonbHbix Jiyrax, b Ay6oBo-pa3HOTpaBHbix peAKonecbax. Ha flanbHeM Boc- 
TOKe Pocchh bha BCTpenaeTca b OacceHHe AMypa (BKjnonaa oKpecraocra 03 . XaHKa) h 
b paHOHe CTOKa peK b ilnoHCKoe Mope. 

Bha Ha3BaH b necra AanbHeBOCTOHHoro OoTaHHKa Hhhw CepreeBHbi npo6aTOBOH. 

Geranium pissjaukovae Tzyrenova sp. nov. 

Plantae radicibus leviter fusiformibus, 6—8 cm lg. Caules in numero 1—3(3), erec- 
ti. Folia caulina laminis ambitu quinquangulari-rotundatis, basi vix cordatis (subrectis), 
3—5-sectis, lobis oblongis. Lobi foliorum medii apice trifidi vel pinnato-incisi dentibus 
magnis obtusiusculis, laterali integri vel margine dento unico. Laminae foliorum subtus 
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nervis dense breviter appresse, facie sparse pilosi. Pedunculi robusti, petiolis foliorum 
aequaliter incrassati, folio proximo 2—2.5-plo longiori. Petala intense rosea, anguste 
obovata, gradatim unguiculata. Fructus rostro saepe incurvo. 

Typus: Rossia, Prov. Amurensis, 10 km ad austro-orientem ab oppido Archara, fru- 
tices viarum, 12 VIII 2005, S. Kudrin, D. Tzyrenova (LE, iso typus — VLA). 

Affinitas. A specie affini G. dahuricum DC. foliis caulinis 3—5-sectis, lobis basi 
latis (6—88 mm) oblongis (non profunde 5—7(9)-sectis, lobis basi angustis (3—4 mm) 
remotis late rhomboideis), mediis trifidis vel pinnato-incisis dentibus magnis obtusiuscu- 
lis et lateralis subintegris (non aequaliter pinnato-incisis), subtus pilis tenuibus appressis 
(non crassiusculis patentibus), pedunculis robustis (non tenuibus), sepalis pilis appressis 
(non patentibus) differt. 

Species in memoriam magistri mei, botanici, professoris V. V. Pissjaukovae nomi¬ 
natin'. 

KopHH cjia6o BepeTeHOBHAHtie, 6 —8 cm ajl CtcOjih b HHCJie 1—2(3), npjiMOCTOJi- 
HHe. IljiacTHHKH cTeOjieBbix jihctbcb b onepTaHHH njrrayrojibHO-OKpyrjibie, co cjia6o 
cepAueBHAHbiM, non™ np^MbiM ocHOBaHneM. 3—5-pa3AeJibHbie, aojih hx npoAOJiroBa- 
Tbie, cpeAHne aojih BBepxy TpoHHaTOHaApe3aHHbie hjih nepHCTOHaApe3aHHbie, c Kpyn- 
HbiMH TynoBaTbiMH 3y6uaMH, a OoKOBbie — ijejibHbie hjih c oahhm 3y6ijoM no Kpaio. 
CHH3y nJiaCTHHKH JIHCTbeB no 5KHJIKaM ryCTO nOKpbITbl KOpOTKHMH npHacaTblMH TOHKO 

3aOCTpeHHbIMH BOJIOCKaMH, MOKAy )KHJIKaMH- C peAKHMH paCCeJIHHbIMH BOJIOCKaMH. 

I^BeTOHOCbi KpenKHe, no TOJimHHe noHTH TaKHe ace, Kax nepeuiKH JIHCTbeB, no AJiHHe 
npeBbimaiOT OjiHacaHiHHH jihct b 2—2.5 pa3a. JlenecTKH apKo-po30Bbie, y3Ko-o6paT- 
HOflHijeBHAHbie, nocTeneHHo cyaceHHbie b HoroTOK. Hochk miOAa nacTO 3amyTbiH. 

Tnn: Pocchji, AMypcKaa o6ji., ApxapHHCKHH p-H, b 10 km Ha IOB ot noc. Apxapa, 
KycTapHHKOBbie 3apocjm BAOJib Aoporn, 12 VIII 2005, C. T. KyApHH, K). UjbipeHOBa 
(LE, H3 0 THn —VLA). 

IlapaTHnbi (paratypi): AMypcKaa o6jl: 3chckhh p-H, 3 chckhh 3anoBeAHHK, 
CyXOH KaMeHHCTblH CKJIOH K35KHOH 3KCn03HIJHH, OKOJIO KOpAOHa «TenJIbIH KJIK)H», 
2 VII 1977, M. HraaTOB, fl. IleTejiHH (MW); ApxapHHCKHH p-H, XnHraHCKHH 3anoBeA- 
hhk, XHHraHCKoe JiecHHnecTBO, kjiioh Ajiann, pa3HOTpaBHbiH Jiyr, nacTO, 24 VIII 1982, 
T. ilmeHKOBa (VLA). 

Poactbo. Ejih30k k G. dahuricum DC., ot KOToporo OTJiHHaeTca 3—5-pa3Aejib- 

HblMH JIHCTbJIMH C HIHpOKHMH B OCHOBaHHH (6 - 8 MM) npOAOJITOBaTblMH AOJUIMH (a He 

5- 7(9)-TJiy60K0pa3AeJIbHbIMH, C y3KHMH B OCHOBaHHH (3-5 mm) HIHpOKOpOM6HHeCKH- 

MH AOJUIMH), TpOHHaTO- HJIH nepHCT0-KpynH03y6HaTbIMH epeAHHMH H UeJIbHbIMH 6 oko- 
BblMH AOJIHMH JIHCTbeB (a He paCCTaBJieHHO nepHCTOHaApe3aHHbIMH OAHHaKOBbIMH AO- 
JIJIMH), TOHK03aOCTpeHHbIMH npH)KaTbIMH BOJIOCKaMH Ha HH5KHCH nOBepXHOCTH JIHCTbeB 
(a He rpyObiMH oironbipeHHbiMH), tojictbimh (a He tohkhmh) ABeTOHOcaMH, npnacaTO- 
onymeHHbiMH (a He oironbipeHHO bojiochctbimh) namejiHCTHKaMH. 

Ha pa3HOTpaBHbix jiyrax, cpeAH KycTapHHKOB. 

Bha H33BaH b naM^Tb Moero yuHTejui, npocjieccopa h OoTaHHKa Bepbi BacnjibeBHbi 
nncbJiyKOBOH. 

TaKHM o6pa30M, Mbi Bbi^BHJiH cymecTBOBaHHe b SacceHHe AMypa KOMnjieKca bhaob 
H 3 poACTBa G. dahuricum. B y3KOM CMbicjie bha G. dahuricum , no-BHAHMOMy, xapaK- 
TepeH AJia yMepeHHO cyxnx jiecocTenHbix panoHOB AaypcKoro (boctohhochOhpckoto) 
ceKTopa OacceHHa AMypa. K BOCTOKy, b MaHbnacypcKOM (npHTHXooKeaHCKOM) ceKTope 
OacceHHa, b ycjioBHJix BJiaacHbix jiyroBo-JiecHCTbix npnaMypcKHX paBHHH c(f)opMHpoBa- 
AHCb HecKOJibKO bhaob H3 ototo poACTBa, b tom HHCJie 2 3Aecb onHCbiBaeMbix. Heo6xo- 
Ahmo AaJibHenmee H3yneHHe reorpa(J)H4ecKoro pacnpocTpaHeHHJi h 3kojiothh bhaob, 
6jih3khx k G. dahuricum , b Boctohhoh A3hh. 
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SUMMARY 

The descriptions of two new species are given, Geranium probatovae Tzyrenova and G. pissjau- 
kovae Tzyrenova from the Russian part of the Amur River basin, which are closely related to G. da- 
huricum DC. 
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npHBezieHbi cBe^eHUn o hobom jxm Pocchh jiHiiiaHHHKe Collema euthallinum c KaBica3a (KaBKa3CKHH 
3anoBe,aHHK, PecnybjJHKa Aflbirea) h pe^KOM Bime Caloplaca pellodella H3 3a6aHKajibfl (Coxohahhckhh 3a- 
noBe^HHK, HHTHHCKan o6ji.). 

KjuoneBbie cjioBa: JiHiuaHHHKH, Collema euthallinum , Caloplaca pellodella , Pocchh, Cn6npb, 3a- 
OaHKanbe, KaBKa3. 

B Mae 2001 r. oahhm H3 aBTopoB 6bijih npoBeAeHbi JiHxeHOJiorHHecKwe hccacao- 
BaHH^ b BEicoKoropb^x EoAbinoro KaBKa3a Ha TeppHTopun KaBKa3CKoro 3anoBeAHH- 
xa Ha xp. KaMeHHoe Mope, cjioxceHHoro rjiaBHbiM o6pa30M H3BecTHAKaMH. Oicpy- 
xcaiomne JiaHAUia(J)TEi npeACTaBAeHbi cy6aAbnHHCKHMH jiyraMH, BbixoAaMH H3BecT- 
HHKOB H KapCTOBEIMH npOBaJiaMH. B CeBepHOH HaCTH Xpe6Ta AO BbICOTbl 1850 m 
HaA yp. m. noAHHMaK>TCfl nHXTOBEie jieca c npHMecBio cochbi, 6epe3Ei, pabHHbi, 6y- 
Ka. M3 KOJIJieKUHH 3IIHJIHTHEIX JIHLLiaHHHKOB, COSpaHHbIX C H3BCCTH5IKOB, HaMH 6bIJI 

onpeAeJieH hobeim ajia Pocchh bha Collema euthallinum (Zahlbr.) Degel. IlpH- 
boahm ero onncaHHe corjiacHO G. Degelius (1954) c yneTOM coOctbchheix Ha6jiK>- 
AeHHH. 

Collema euthallinum (Zahlbr.) Degel., 1954, Symb. Bot. Upsal., 13(2): 268. — Col¬ 
lema leptogioides Anzi var. euthallinum Zahlbr., 1909, Osterr. bot. Zeitschr., 59 : 494 

(pHC. 1). 

TaJIJIOM AOCTaTOHHO MeJIKHH, 2 - 3 CM B AHaM. (no JIHTepaTypHBIM AaHHEIM, AO 5 cm), 

OKpyrJIEIH, B IteHTpaJIbHOH HacTH OObIHHO OTMHpaKHAHH, AOCTaTOHHO TOACTblH (200— 
350 MKM BO BJia)KHOM COCT05IHHH), TeMHO-OJIHBKOBO-3eJieHBIH ao KopHHHeBo-nepHoro, 
rnaAKHH, rjiy6oico pacceneHHbiH Ha Aonacra. Jlonacra AOCTaTOHHO y3KHe, 0.4—0.7 mm 
uiHp., MHoroHHCAeHHEie, noBTopHO BHAbnaTo pa3BeTBAeHHEie, conpnicacaiomHecfl Mexc- 
Ay co6oh ah6o neperoiTHaTO nepeicpbiBaiomHecfl, hah CKyneHHbie h HHorAa npnnoAHA- 
Tbie no Kpaio; noBepxHOCTb AonacTen o6hhho rAaAKaa y (f>epTHAbHbix TaAAOMOB, c peA- 
KHMH HAH AOCTaTOHHO MHOTOHHCAeHHblMH H3HAHAMH y CTepHAbHbIX. H3HAHH HiapOBHA" 
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Phc. 1. Bhcuihhh bha Collema euthallinum (opm\). 
MacniTa6HaH JiHHeHKa — 5 mm. 


Hbie, HHorAa hcckojibko ynjiomeHHbie h BbroiHyTbie, b ochobhom 0.1—0.2 mm b jxmlm. 
(pe^KO KpynHee), HeMHoro TeMHee TajiJioMa. 

AnoTeuHH MHoroHHCJieHHbie, HHorAa cJia6o pa3BHTbie hjih OTcyTCTByiOT, MOJiOAbie 
6oJiee hjih MeHee njiocKHe, 0.5—0.8 mm b AnaM., ao 300 mkm b tojiiij., ahck KpacHbiH 
hjih KpacHO-KopHHHeBbiH (bo bjibjkhom coctojihhh), 6e3 HajieTa; Kpan anoTeijHJi poB- 

HblH, 06 bIHH 0 TOHKHH H HC4e3aK>mHH, HO HHOrAa AOCTaTOHHO TOJICTbIH. 3KCIJHnyJI TOH- 

KHH, COCTOHT H3 IiapanJieKTeHXHMHOH TKaHH, OT 20 AO 40 MKM TOJIUJ. ThMCHKH 110- 

150 MKM BbIC., B BepXHeH HaCTH JKeJITOBaTO-KOpHHHeBbIH. Ilapa(f)H3bI npOCTbie HJIH CJia- 
6o BeTBJimHecji, 2—3 mkm tojiia., BepxHHe kjictkh HeMHoro yTOJimeHbi, 4.5 mkm. CyM- 
kh y3KO 6yjiaBOBHAHbie hjih nonra AHJiHHApHnecKHe, 70—90 X 17—20 mkm, c 8 (pe¬ 
ace 4—6) cnopaMH. Cnopbi nacTO HeAopa3BHTbi, mnpoKO OBajibHbie hjih JiHijeBHAHbie 
(19—22 X 10—14 mkm), jih6o nonra mapoBHAHbie (13—17 mkm b ahbm.), jih6o non- 
th KyOnnecKOH (J)opMbi (16—19 X 13 mkm), cjia6o MypajibHbie, c 1—3 nonepenHbiMH 
h 1 npoAOJibHOH neperopoAKaMH, nepeTJiHyTbie no neperopoAxaM. 

C. euthallinum — peAKHH cpeAH3eMHOMopcxHH bha H3 rpynnbi Leptogioides , o6biq- 
ho npoH3pacTaeT Ha H3BecTHJiKax b ropax ioxchoh EBponbi (Degelius, 1954). 

MecxoHaxoacAeHHe b Pocchh: CeBepHbiH KaBKa3, Pecny6jiHKa AAbirea, KaBKa3CKHH 
3anoBeAHHK, njiaTo JIaroHaKH, xp. KaMeHHoe Mope, 44°04' c. m., 40°02' b. a-, ajibnnH- 
ckhm Jiyr, 1800—1900 m HaA yp. m., Ha H3BecTHjncax. 24 V 2001. N L 3944. T. II. Yp6a- 
HaBHHioe (LE). 

G6mee pacnpocTpaHeHHe: EBpona — McnaHHJi, Krajinji, Cep6 ha h HepHoropna, 
XopBaTHa. 

EjiH3KHe BHAbi poAa Collema H3 rpynnbi Leptogioides b Pocchh He H3BecTHbi. 

B xoAe nojieBbix HCCJieAOBaHHH, npoBeAeHHbix aBTopaMH b HiOHe 2000 r. b aojihhc 
p. Aryija b Coxoahhckom 3anoBeAHHKe, xoTopbin pacnoJioaceH Ha lore Hhthhckoh o6ji. 
(njiomaAb okojio 211 Tbic. ra) h 3aHHMaeT Han6oJiee B03BbimeHHyio nacib X3HTen- I lH- 
KOHCKoro Haropba c roJibuoBbiM MaccHBOM Coxohao (EopmoBOHHbiH xpe6eT), 6biJi co- 
6paH peAKHH bha JiHinaiiHHKa Caloplaca pellodella (Nyl. in Hasse) Hasse. 



Phc. 2. BHeniHHH bha Coloplaca pellodella (opnr.). 
MacuiTa 6 HaH JiHHefiKa — 5 mm. 


Caloplaca pellodella (Nyl. in Hasse) Hasse, 1913, Contrib. U. S. Nat. Herb., 17: 
115. — Lecanorapellodella Nyl. in Hasse, 1898, Lich. South. Calif.: 10. — Caloplaca 
conglomerata (Bagl.) Jatta, 1900, Syll. Lich. Ital.: 155 (pnc. 2). 

HHTHHCKaa o6ji., KbipHHCKHH p-H, EopmoBOHHbiH xpebeT, Coxohahhckhh 3anoBeA- 
hhk, AOJiHHap. Aryua, 49°44' c. in., 111°19' b. a., okojio 1350 MHa^yp. m., yBajiHa Jie- 
bom 6epery pexn, Ha xaMHAx. 23 VII2000. N L 3943, T. n. YpbaHaBHHioc, H. H. Yp6a- 
HaBHneHe (LE). 

OnncaHHe 3Toro BHAa AaHo b 9-m Bbinycxe «OnpeAeAHTeAA AHinaHHHKOB Pocchh» 
(OnpeAenHTejib.., 2004), rAe yKa3aHO, hto bha npoH3pacTaeT Ha CHAHxaTHbix obHaace- 
hhax b apHAHbix peraoHax. HaMH o6pa3Abi C. pellodella Taxace 6buiH cobpaHbi c chah- 
KaTHbix nopoA b CTenHbix coobmecTBax Ha KpyTOM ckaohc yBaAa ioachoh 3xcno3HijHH. 
Ha TeppHTopHH Pocchh bha BnepBbie 6bm obHapyAceH b 3anaAHOM CaAHe (CeAeAbHHKO- 
Ba, 2001), a 3aTeM b Hhthhckoh o6a. b oxpecTHOCTAX TopeHCKHX 03ep h b oxpecTHOCTAX 
HepnHHCKoro 3aBOAa (Maicpbrn, 2002). EAHAcaHinee MecTOHaxoACAeHHe BHAa 3a npeAe- 
AaMH Pocchh HaxoAHTCA npH6AH3HTeAbHO b 100 km Ha ioro-BOCTOK ot Coxohahhcko- 
ro 3anoBeAHHKa Ha npaBobepeACbe p. Ohoh b MoHroAo-flaypcxoM ropHO-AecocTennoM 
paHOHe MoHroAHH, rAe oh HepeAOK (ToAybKOBa, 1981). 

06mee pacnpocTpaHeHHe: cpeAH3eMHOMopcKHe panoHbi EBponbi (OpaHijHA, Hcna- 
hha, HTaAHA, YxpaHHa—KpbiM), KaHapcKne ocTpoBa, A3ha (TypijHA, CnpHA, H3paHAb, 
TaA>KHKHCTaH, Hhaha, MoHroAHA, KHTan), CeB. A(f)pHxa (MapoKKo), CeB. AMepHKa 
(ioro-3an. nacTb CHIA, MeKCHKa). 

C. pellodella OTAHnaeTCA ot HanboAee 6ah3koto BHAa C. aractina (Fr.) Hayren toa- 
CTbiMH npHnoAHATbiMH pa3i>eAHHeHHbiMH apeoAaMH-HemyHKaMH, a TaKAce ocobeH- 
HOCTAMH aHaTOMHHeCKOrO CTpOeHHA anOTeAHeB. 



Ejiaro^apHOCTH 


ABTOpbl HCKpeHHe npH3HaTeJIbHbI aAMHHHCTpaiJHH KaBKa3CKOrO H CoXOHAHHCKOrO 
3anoBeAHHKOB 3a noMomb b opraHH3au;HH nojieBbix HCCJieAOBaHHH. 
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SUMMARY 

A new species to the lichen flora of Russia, Collema euthalllnum was found in the Caucasus 
(Republic of Adygeya, Kavkazskii Reserve). A rare lichen species, Caloplaca pellodella was found 
in Siberia (Chita Region, Eastern Transbaikalia, Sokhondo Reserve). The species descriptions, data 
on ecology and distribution are given. 
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OopMa H pa3Mep JTHCTOBbTX nJiaCTHHOK H nbTJTbljeBblX 3epeH HBJTJHOTC5I Ba>KHbIMH flHarHOCTHHCCKHMH 
npn3HaKaMH bo mhothx rpynnax pacTeHHH. IIpoBefleHbi KOJiHnecTBeHHbie uccjieflOBaHH* H3MeHeHHH pa3Me- 
poB h (JiopMbi JincTOBbix iuiacTHHOK npw rep6apH3amiH, a Taioxe pa3MepoB nbiJibijeBbix 3epeH nocjie aueTO- 
JTH3HOH o6pa6oTKH h b ycJioBHHX BbicoKoro BaxyyMa npw C3M y Nymphaea alba , N. Candida h N. tetragona 
b EBponciicKofi Pocciih. ripw rep6apH3auHH flJiHHa jihctoboh ruiacTHHKH yMeHbinaeTCJi b 1.05—1.4 pa3a, a 
inupuHa — b 1.15—1.5 pa3a. CreneHb aeijiopMauHH jihctoboh ruiacTHHKH b npo^ojibHOM HanpaBJieHHH He 
CBJi3aHa ^ocTOBepHO co CTeneHbio ee ,ne(})opMauHH b nonepenHOM HanpaBJieHHH. /JocTOBepHbie pa3JiHHHH 
Mexcjiy pa3MepaMH nbuibueBbix 3epeH ojihoto h toto ace uBeTKa ao h nocjie aueTOJiH3a OTcyrcTByiOT. Ycjio- 
bhji BbicoKoro BaxyyMa, HeoOxojiHMoro jinn C3M, npHBOfljrr k 3aMeTHOH ,zie(j)opMaaHH nbuibueBbix 3epeH 
(3HaneHHJi Majioro SKBaTopnajibHoro ^HaMeTpa cymecTBeHHO yMeHbmaiOTCfl, Torzia Rax 3HaneHHA 6 ojibiuo- 
ro SKBaTopnajibHoro ziHaMerpa ocTaioTCJi HeH3MeHHbiMH). 

KjiiOHeBbie cJiOBa: Nymphaea Candida , N. alba , N. tetragona , jihct, ribiJibua, reoMeTpunecKaji Mop- 
(|)OMeTpHJi, rep6apii3auHJi, .neijjopMauHA. 

CwcTeMaTHKH pacTeHHH pa6oTaioT b ochobhom He c xchbbim MaTepHajioM, a c rep- 
6apHbiMH KOJiJieKUHaMH. KaK npaBHJio, b pe3yjibTaTe HCCJieAOBaHHH hmchho repSapHbix 
o6pa3UOB Bbipa6aTbiBaioTC^ peKOMeHAaijHH no AnaraocTHKe bhaob h Ha >khbom MaTe- 
pHajie. OAHaKO xoporno h3bcctho, hto MHorae Mop(J)OJiorHHecKHe AnarHOCTHHecKwe 
npH3HaKH H3MeHaK)TC^ npH rep6apH3auHH, no3TOMy mnpoKO npaicraKyiomHHCJi b Ha- 
CToamee BpeM^ np^MOH nepeHOC pe3yjibTaTOB rep6apHbix HCCJieAOBaHHH Ha >khboh Ma- 
TepHaJI CTaHOBHTCfl HeKOppeKTHbIM. HeCMOTpa Ha 3TO, KOJIHHeCTBeHHbie HCCJieAOBaHHH 
H3MeHeHHH pacTHTejibHoro MaTepHana npn rep6apH3aijHH npaKTHHecKH OTcyTCTByiOT 
(cm.: Vermeulen, 1947). 

Mop(J)OJiorM h pa3Mepbi nbuibijeBbix 3epeH, HacTO HcnoJib3yeMbie jajin AHaraocTHKH 
BHAOB pacTeHHH, H3yHaiOTC5I nOCJie aueTOJIH3HOH o6pa6oTKH nblJIbAbl HJIH npH nOMOIHH 
CKaHHpyiOHXeH 3JieKTpOHHOH MHKpOCKOnHH (C3M), npOBOAHMOH B yCJIOBH5IX rJiy6oKO- 
ro BaxyyMa. 3 th npoijeAypbi Taioxe MoryT H3MeHHTb npii3HaKH nbuibueBbix 3epeH, BMe- 
CTe c TeM pe3yjibTaTbi tbkhx HCCJieAOBaHHH nacTO HcnoJib3yK)TC5i j\jik xapaicrepHCTHKH 
HHTaKTHbix nbuibueBbix 3epeH. B JiHTepaType npaKTHHecKH OTcyTCTByiOT AaHHbie kojih- 
necTBeHHbix HccjieAOBaHHH (JjopMbi h pa3Mepa nbiJibijeBbix 3epeH nocjie aijeTOJiH3a hjih 
C3M. 


145 



B npouecce noApo 6 Horo H 3 yneHH 5 i Mop(j)OJiorHHecKOH h 3 mchhhbocth KyBiiiHHOK 
(Nymphaea Candida , N. alba h N. tetragona) b EBponencKOH Pocchh mbi npHinjiH k He- 
06 XOAHMOCTH KOJIHHeCTBeHHOrO HCCJieAOBaHHfl H3MeHeHHH AHarHOCTHHeCKHX npH3Ha- 
kob, Hcnojib3yeMbix b 3toh TaKCOHOMHHecKOH rpynne, npn TpaAHijHOHHbix cnoco 6 ax 
o 6 pa 6 oTKH xcHBoro MaTepnaJia. 

Poa Nymphaea umpoico pacnpocTpaHeH b npecHbix BOAoeMax h BOAOTOKax 30Hbi 
TponHHecKoro h yMepeHHoro KJiHMara o 6 ohx nojiyuiapHH. npHHUTO CHHTaTb, hto b Poc¬ 
chh npoH 3 pacTaeT 3 BHAa KyBHiHHKH: N. alba L., N. Candida Presl h N. tetragona Geor- 
gi, KOTopbie pa3JiHHaioTC^ b ochobhom AeTanuMH cTpoeHHa ijBeTKa, a Taio-tce Mop(f)o- 
jioraeH jiHCTbeB h nbiJibijeBbix 3 epeH (KpynKHHa, 2001). N. alba pacnpocTpaHeHa b eB- 
poneHCKOH nacTH Pocchh, N. Candida — b eBponencKOH nacra Pocchh h b Ch 6 hph, 
N. tetragona — b Ch 6 hph, Ha ,2,ajibHeM BocTOKe h Ha Kojibckom n-OBe (KoMapoB, 1937; 
Muntendam et al., 1996). Bee oth bhau xapaKTepH 3 yiOTC 5 i 3HaHHTejibHOH Mop(f)OJiorHHe- 
CKOH H3MeHHHBOCTbK), HTO n03B0JUieT pa3HbIM CHCTeMBTHKaM BblAeJIUTb Ha TeppHTOpHH 

Pocchh ot oahoto ao 11 bhaob KyBHiHHKH (Heslop-Harrison, 1955). 3to o6cT05rrejibCT- 
BO 3aTpyAH5ieT Bbl6op AHaTHOCTHHeCKHX npH3HaKOB A^ pa3rpaHHHeHHfl 3 TpaAHIJHOHHO 
BbiAeji^eMbix poccHHCKHX bhaob poAa Nymphaea. 

Mhothc ocHOBHbie AHarHocraHecKHe MaKpoMop(j)OJiorHHecKHe npH3HaKH (Hanpn- 
Mep, (f)opMa h pa3Mep jihctoboh njiacTHHKH: MaeBCKHH, 1976; KpynKHHa, 2001; Uotila, 
2001) b poAe Nymphaea cymecTBeHHO H3MeHJHOTca npn rep 6 apH 3 aijHH (JlncHijHHa, 
2003). BamibiMH AHarHOCTHnecKHMH npH3HaKaMH b poAe Nymphaea CHHTaiOTCJi TaK- 
)Ke pa 3 Mep h (f)opMa nbuibijeBbix 3 epeH (KynpnraoBa, 1976; Muntendam et al., 1996; 
Uotila, 2001), npn 3 tom KOJiHHecTBeHHbie HCCJieAOBaHHa othx napaMeTpoB npoBeAeHbi 
TOJibKo b AByx paSoTax: JI. A. KynpnjiHOBa (1976) H 3 ynajia au,eTOJiH 3 HpoBaHHbie nbuib- 
AeBbie 3 epHa KyBmHHOK eBponencKOH nacra CCCP, a J. B. Muntendam c coaBT. (1996) 
HCCJieAOBajiH nbuibiteBbie 3 epHa rojuiaHACKHX N. alba s. 1. (incl. N. Candida) Ha C3M-(f)o- 
Torpa(f)H ax. 

U,eAbio HacToaujeH paSora aBHJiocb KOJiHnecTBeHHoe HCCJieAOBaHHe H3MeHeHHH 
pa3MepoB h (jjopMbi jiHCTOBbix njiacTHHOK npn rep6apH3auHH, a TaioKe pa3MepoB nbuib- 
AeBbix 3 epeH nocjie aueTOJiH3HOH o 6 pa 6 oTKH h b ycJiOBHax bbicokoto BaxyyMa npn C3M 
y npeACTaBHTejieH poAa Nymphaea b EBponencKOH Pocchh. 


MaTepnajibi h MeTOAHKa 

HccJieAOBaHa 41 nonyjiaijHJi Nymphaea Candida H 3 Pecny 6 jiHKH Kapejma, Mockob- 
ckoh, TBepcKOH, HcjuiShhckoh, JlnneuKOH, HpicyTCKOH h MypMaHCKOH o 6 jiacTeH, 5 no- 
nyjunjHH N. alba b AeJibTe Bourn (AcTpaxaHcxaa o6ji.) h 3 nonyjiaijHH N. tetragona 
Ha ioro- 3 anaAHOM 6 epery 03. Eanicaji (Pecny 6 jiHKa Eyparaa). CxeMa MecTOHaxoacAeHHji 
HCCJieAOBaHHbix nonyjiauHH h noApo 6 Haa HH(j)opMaAHJi o hhx AaHbi b Hamen CTaTbe 
(Volkova, Shipunov, b neHara). 

J\jin HccueAOBaHHa o6boahjih Ha 6yMare KOHTyp HanOoubmeH jihctoboh njiacTHHKH 
oahoto pacTeHHa H3 xaxcAOH nonyjuujHH, H3MepjuiH ee MaxcHMajibHbie AJiHHy h mnpHHy 
h 3aTeM rep6apH3HpoBajiH. KoHTypbi jihctobmx njiacTHHOK Taxace o6boahjih Ha 6yMare 
h H3MepajiH, KOTAa JiHCTbfl 6biJiH noJiHOCTbio BbicymeHbi. KpoMe Toro, rep6apH3HpoBa- 
JIH ABeTKH OAHOTO HJIH HeCKOJIbKHX paCTCHHH H3 KaUCAOH nonyJUIIJHH RJIK nOCJieAyiOIHe- 
ro aHauH3a pa3Mepa nbuibijeBbix 3epeH. 

fljia HCCJieAOBaHHa (JjopMbi jihctobbix njiacTHHOK npHMeHHJiH reoMeTpHnecKyio 
Mop(j)OMeTpHio (mctoa tohkhx nuacTHH, TPS). 3tot noAXOA no3BOJiaeT hccjicao- 
BaTb pa3HOo6pa3He (J)opM o6i>eKTOB, HCKJHonaa pa3MepHbiH (frnKTop (Bookstein, 1991; 
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Adams et al., 2002). Ebijih ncnojib30BaHbi KOHTypbi jihctoboh nJiacTHHKH N. Candida 
h N. tetragona , 3aHMCTBOBaHHbie H3 «Flora Nordica» (Uotila, 2001) h H3 «Illustrated 
Flora of Northern US and Canada» (Britton, Brown, 1913) b KanecTBe «jncopHbix o6pa3- 

UOB». 

xapaKTepncTHKH (JjopMbi jihctoboh nJiacTHHKH MeTOAaMH TPS Ha ee KOHType 
CTaBHJIH 100 MeTOK C paBHbIMH npOMeacyTKBMH MOKAy HHMH npH nOMOIAH 3KpaHHOrO 
AHrHTaH 3 epa tpsDig (Rohlf, 2001b). HanajibHaa MeTKa pacnojiarajiacb b BepmHHe BbieM- 
KH MOKAy JIOnaCT^MH JIHCTOBOH nJiaCTHHKH. KoopAHHaTbl 3T3JIOHHOH (ycpeAHCHHOH) 
KOH(J)HrypaitHH, a Taicace 3HaneHHH rjiaBHbix, OTHOCHTejibHbix h nacTHbix TpaHC(f)opMa- 
Ahh, xapaKTepH3yiomHe Mepy otjihhhh o6pa3ua ot 3TajiOHa, BbiHHCjnuiH npn noMomn 
nporpaMMbi tpsRelw, peajiH3yiomeH HAeio reoMeTpHHecicoH Mop(J)OMeTpHH b (J)opMe Me- 
TOAa, aHajioraHHoro MeTOAy rjiaBHbix KOMnoHeHT (Rohlf, 2001a). HcxoAHbie koopah- 
HaTbl 3K3eMnJI5ipOB HOpMHpOBaJIH OTHOCHTeJIbHO 3TaJIOHHOH KOH(|)HrypaitHH npH nOMO- 
IAH npOKpyCTOBa HaJIOaceHHJI, K03(f)(])HIJHeHT HIKaJIHpOBaHH^ aJIb(f)a npHHHMaJIH paBHbIM 
Hyjiio. 

OopMy jiHCTbeB ao h nocjie rep6apH3aijHH cpaBHHBajiH npn noMomw nporpaMMbi 
tpsRegr (Rohlf, 2005). YcpeAHeHHe (JiopMbi jihctobmx miacTHHOK npoBOAHJiH npn no- 
moiah nporpaMMbi tpsSuper (Rohlf, 2003). PeAaKTnpoBaHne h KOHBepTHpoBaHne (J)aii- 
jiob AaHHbix npoH3BOAHJiH npH noMomn BcnoMoraTenbHOH nporpaMMbi tpsUtil (Rohlf, 
2000 ). 

/Ijiji HCCJieAOBaHM H3MeHeHHH pa3MepoB nbuibiteBbix 3epeH nocjie aiteTOJiH3HOH 06 - 
paOoTKH npoBejin aijeTOJiH3 nbuibijbi H3 10 rep6apn3HpoBaHHbix abctkob no CTaHAapT- 
hoh MeTOAHKe (OcHOBbi.., 2000). 3aTeM pa3Mepbi nbuibijeBbix 3epeH (Sojibhioh h MajibiH 
3KBaTopnajibHbiH AnaMeTp) 6 biJin conocTaBJieHbi c aHajiorHHHbiMH noica3aTejiJiMH j\jik 
Heau,eTOJiH3HpoBaHHOH nbiAbitbi H3 Tex ace abctkob (no 15—20 nbuibijeBbix 3epeH H3 
KaacAoro ABeTKa ao h nocjie aijeTOJiH3a). 

HccjieAOBaHH^ H3MeHeHHH pa3MepoB nbuibiteBbix 3epeH b ycJiOBHax Bbicoxoro 
BaxyyMa npn C3M nbuibijy npHicpennajiH k CTOJiHKy rjul C3M npn noMomn MaHHKiop- 
Horo Jiaica, HanbiJieHHe npoBOAHJiH b HOHHopacnbiJiHTejibHOH ycTaHOBKe IB-3 (fmpMbi 
Eiko cnjiaBOM 30JiOTa h najuiaAHa (npHMepHaa TOJimnHa HanbiJieHHa 25 hm). Mnicporpa- 
(J)hh nojiynajin npn noMomn CKaHnpyiomero 3JieiapoHHoro MHKpocKona Camscan S-2 
npn ycicopaiomeM HanpaaceHHH 20 kB b peacHMe SEI. OijHcjjpoBKa H3o6paaceHHa npo- 
H 3 BOAHJiacb npn noMomn KOMnbioTepHOH nporpaMMbi Scan Microcapture 2.20119 (pa3- 
paOoTHHK A. B. TpnropbeB). Bcero 6 biJia CAeJiaHa 421 MHKpo(f)OTorpa(j)Ha. 3aTeM pa 3 - 
Mepbi nbuibijeBbix 3epeH (Oojibuion h MaJibiH OKBaTopnajibHbiH A^aMeTp) 6 biJiH cono- 
CTaBJieHbi c aHajiorHHHbiMH npoMepaMH nbuibn;bi H3 Tex ace ubctkob, CAeJiaHHbiMH noA 
CBeTOBbIM MHKpOCKOnOM. 

H3MepeHHa HeaijeTOJIH3HpOBaHHOH nblJIblJbl npOBOAHJIH nOA CBeTOBbIM MHKpOCKO- 
noM MHKMEfl-1 Ha BpeMeHHbix npenapaTax (nepBbie 15—20 nbiJibijeBbix 3 epeH, o 6 Ha- 
pyaceHHbie b noAXOA^meM nojioaceHHH, — bha tohho c nojnoca). Bee H 3 MepeHHH npoBo- 
Ahjih npn noMomn oicyjiap-MHKpoMeTpa (X15) c tomhoctbio ao 1 mkm Ha yBejmneHHH 
1.5 X 15 X 40. Bcero 6 biJio H 3 MepeHO 564 nbuibijeBbix 3 epHa. 

fljia BbiaBJieHHa pa3JiHHHH h B3aHMoeBa3eH MeacAy Bbi 6 opicaMH MeTpnHecKHX AaH¬ 
Hbix Hcnojib30Bajincb cooTBeTCTBeHHo napaMeTpnnecKHH TecT CTbioAeHTa h napaMeT- 
pHHecKHH K03(j)(f)HAHeHT Koppejiaij;HH IlHpcoHa. TecT Ha cooTBeTCTBHe pacnpeAeneHHa 
3HaneHHH AaHHbix HopMajibHOMy 6 biJi npoBeAeH npn noMomn BcnoMoraTejibHOH npo¬ 
rpaMMbi, HanncaHHOH A. B. IIInnyHOBbiM Ha ocHOBe TecTa IIIanHpo—YnjiKca. J\jm Bbi- 
aBJieHHa pa3JiHHHH b (JiopMe jihctobmx njiacTHHOK ncnoJib30Bajica reHepajiH30BaH- 
hmh TecT TyAajia (generalized Goodall F-test), peajiH30BaHHbiH b nporpaMMe tpsRegr 
(Rohlf, 2005). fl,Jia KJiaccH(J)HKau,HH jihctbcb no hx (JiopMe mctoaom reoMeTpHHecKOH 
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Mop(j)OMeTpHH Hcnojib30Bajin aHajiH3 rjiaBHbix KOMnoHeHT, Tax Kan b 3tom cjiynae Mbi 
HMeJiH /jeno c HenpepbiBHbiMH nepeMeHHbiMH MaTpHijbi OTHOCHTejibHbix Ae(f)opMauHH. 
J\jm Bcex BbiHHCjieHHH h rpa(j)HHecKoro npeACTaBJieHH^ pe3yjibTaTOB HcnoJib30Bajiacb 
KOMnbiOTepHaH CTaTHCTHHecKaa cpe^a R (R Development Core Team, 2004). 


Pe3yjibTaTbi h oScyHCflemie 

<^OpMa JIHCTOBOH IlJiaCTHHKH. IlpH KJiaCCH(J)HKaiJiHH JIHCTOBbIX IIJiaCTHHOK Me- 
TOAOM TJiaBHblX KOMnoHeHT Ha OCHOBaHHH HX (J)OpMbI (AaHHbie reOMeTpHHeCKOH MOp- 
cj)OMeTpHH) M02KH0 Bbl^eJIHTb 3 oOjiaCTH (pHC. 1). O/JHa H3 3THX oOjiaCTeH (30Ha A) 
npeACTaBJieHa HCKJHOHHTejibHO jiHCTbflMH N. alba /jo rep6apH3aijHH. BTopaa oOjiacTb 
(30Ha B) npe/jCTaBJieHa xmcTb^MH N. tetragona h rep6apH3HpoBaHHbiMH JiHCTbflMH pac- 
TeHHH H3 Apyrnx perHOHOB Pocchh. B u;eHTpajibHOH nacTH 3 toh o6jiacra pacnojiaraeTCH 
HKopHbiH o6pa3eu N. tetragona. Mexc/jy 30 hoh A h 3ohoh B noMHMO aicopHoro o6pa3ija 
N. Candida HaxoAJrrca Bee ocTajibHbie HCCJieAOBaHHbie JiHCTOBbie njiacraHKH, BKJHonaa 
HecKOJibKo rep6apH3HpoBaHHbix. 



Phc. 1. PacnpcflejreHHe HCCJieaoBaHHbix pacTCHiin b npocTpaHCTBe flByx nepBbix raaBHbix KOMnoHeHT aHa- 
JIH3a OTHOCHTCJTbHbIX flC(j)OpMaLtfm KOHTypOB JIHCTOBOH IlJiaCTHHKH. 

Ka/K'abiM jihct o6o3Ha4eH KpyroM: 3a4epnenHbie xpyrn — jimctmi jxq repoapn3aiiHH, HC3a4epHennbie Kpyrw — .riHCTbfl no- 
cjie rep6apH3amiH. JIhhhh coejiHHHKvr oahh h Te ace JiHCTba jio w nocae rep6apn3auHH. KpecTHKaMii o6p3na4eHbi «aKop- 
Hbie o6pa3Hbi» (cm. MaTepnajibi h MeTozuiKa). OrrpaHH4eHbi o6jiacTH pacTemni H3 AcrpaxaHCKOH o6;i. (30Ha A) h H 3 Pec- 

nyCjiHKH BypHTHH (30Ha B). 
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Phc. 2. YcpeflHeHHbie KOHTypbi jihctobwx nnacTHHOK KyBiunHKH fljin 3 pa3JTHHHbix rpynn JincTbeB, Bbine- 

jieHHbix no nx (J)opMe. 

1 — Nymphaea alba (pnc. 1, 30na A), 2 — N. Candida (pnc. I, ueHTpajibHaa o6jiacTb), 3 — N. tetragona (pwc. 1, 

30na B). 


Jlenco 3aMeraTb. hto nocjie rep6apH3aijHH jiHCTOBbie iuiacTHHKH H3 30hm A «nepe- 
MemaiOTC^» b ijeHTpajibHyio o6jiacTb hjih Aaace b 30Hy B, a jihctobbic njiacTHHKH H3 
ijeHTpajibHOH o6jiacra nepeMeinaiOTCfl b 30Hy B (pwc. 1). Pa3JiHHHa no (f)opMe MeacAy 
oahhmh n TeMH ace jiHCTOBbiMH njiacTHHKaMH ao h nocjie rep6apH3auHH BblCOKOAOCTO- 
BepHbi (generalized Goodall F-test: p = 0). ripn npoABHaceHHH H3 30Hbi A b 30Hy B jih- 
CTOBbie njiacTHHKH CTaHOB^TC^ 6ojiee npoAOJiroBaTbiMH, 6oJiee 3aocTpeHHbiMH Ha koh- 
ue, BbieMKa MeacAy JionaoraMH jiHCTa cyacaeTca h yrjiy6jiaeTca (pnc. 2). 

fl,jiHHa h mnpHHa oahoh h toh ace jihctoboh njiacTHHKH ao h nocjie rep6apH3aijHH 
pa3JiHHaeTca c bbicokoh CTeneHbio AOCTOBepHocra (tcct OrbioAeHTa: N = 32, t = 2.9, 
Df = 63; p = 0.005 h t = 3.9; Df = 59; p = 0.0003 cootbctctbchho). Ilpn rep6apH3au;HH 
AJiHHa jihctoboh njiacTHHKH 6e3 yneTa Bbi6pocoB yMeHbinaeTca b 1.05 — 1.4 pa3a (cpe/j- 
Hee apn(J)MeTHHecKoe ± CTaHAapraoe OTKJioHeHHe 1.3 ± 0.2) — 3Ta BeJiHHHHa OTpaacaeT 
CTeneHb ee Ae(j)opMaijHH B npoAOJibHOM HanpaBJieHHH. IIlHpHHa jihctoboh njiacTHHKH 
yMeHbiuaeTC^ b 1.15 — 1.5 pa3a (b cpe^HeM 1.35 ± 0.2) — 3Ta BeJiHHHHa OTpaacaeT CTe- 
neHb ee Ae(j)opMaiuiH b nonepeHHOM HanpaBJieHHH. CTeneHb Ae(f)opMauHH jihctoboh 
njiacTHHKH b npoAOJibHOM HanpaBJieHHH AOCTOBepHO ne cBa3aHa (r = 0.3; p = 0.1) co 
CTeneHbio ee Ae(j)opMaijHH b nonepeHHOM HanpaBJieHHH. Ko3(J)(j)HUHeHT Ae(f)opMauHH 
jihctoboh njiacTHHKH (oTHouieiiHe CTeneHH ee Ae(J)opMauHH b npoAOJibHOM HanpaBJie¬ 
HHH k CTeneHH ee Ae(f)opMaijHH b nonepeHHOM HanpaBJieHHH) KOJie6jieTca ot 0.75 ao 1 . 1 
(b cpe^HeM 0.9 ±0.1). 

Pa3Mepbi nbijibueBbix 3epeH. /JocTOBepHbie pa3JiHHna MeacAy pa3MepaMH nbuibije- 
Bbix 3epeH oahoto h toto ace ijBeTKa ao h nocjie an;eTOJiH3a OTcyTCTByioT (tcct Crbio- 
ACHTa: MajibiH OKBaropnajibHbiH AnaMeTp: t= 1.8, p = 0.1; 6oJibiuoH 3KBaTopHajibHbiH 
AnaMeTp: t = 0.8, p = 0.5, pnc. 3). 

Ycjiobhh BbicoKoro BaxyyMa, hcoOxoahmoto rim C3M, npHBOAflT k 3aMeTHoii Ae- 
(J)opMauHH nbijibueBbix 3epeH (pnc. 3). 3HaneHH5i Manoro 3KBaTopnajibHoro A^aMeTpa 
cyuiecTBeHHO yMeHbnraiOTca npn C3M (KBapTHJibHbiH pa3Max 30 — 36 mkm) no cpaBHe- 

HHK) C 37-46 MKM no AaHHbIM npOMepOB nOA CBeTOBbIM MHKpOCKOnOM, 3TH pa3AHHHH 

BbicoKOAOCTOBepHbi (tcct OrbioACHTa: p 0.01). 3Ha4eHH5i 6ojibinoro 3KBaTopnajibHO- 
ro AwaMeTpa y nbuibijeBbix 3epeH nocjie C3M AOCTOBepHO He H3MeH5noTca (tcct Crbio- 
AeHTa: p = 0.56). TaKHM o6pa30M, Ha CSM-cJJOTorpacjwax nbuibijeBbie 3epHa 0Ka3bma- 
lOTca ropa3AO 6ojiee BbrraHyTbiMH, neM ohh ecTb Ha caMOM AeJie (KBapTHJibHbiii pa3Max 
OTHomeHiia Sojibinoro 3KBaTopnajibHoro AnaMeTpa k MajiOMy 1.0—1.1 ao C3M h 1.2— 
1.5 nocjie C3M), 3th pa3JiiiHHH BbicoKOAOCTOBepHbi (tcct CTbioAOHTa: p 0.01). 
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Phc. 3. Pa3Mepti ntmtueBtix 3epeH H3 rep6apH30BaHHtix ubctkob 3 bhaob KyBiiiHHKH (Nymphaea alba, 

N. Candida , N. tetragona). 

1 — OTcyrcTBue nocneayioiHeH o6pa6oTKH, 2 — aueTOJiH3, 3 — C3M. no och aOcuHCC — Majibiii 3KBaTopHajibHbiH 
AnaMeTp, mkm; no och opzjHHaT — 6ojibiuoH 3KBaTopHajibHbiH zmaMeTp, mkm. 


Harne HccjieAOBaHHe noKa3ajio, hto Aaace npn TmarejibHOH rep6apH3aijHH HCKaaca- 
K)TC5i TaKne BaacHbie AnarHOCTHHecKne npH3HaKH, KaK pa3Mep h (f)opMa jihctoboh miac- 
thhkh KyBniHHKH. 3tot (J)aKT cnpaBeAJiHBO OTMenajica paHee (Uotila, 2001; JlHCHijbiHa, 
2003), XOT5I KOJIHHeCTBeHHbie HCCJieAOBaHHfl AC(J)OpMaUHH JIHCTOBbIX nJiaCTHHOK KyB- 
hihhkh npn rep6apH3auHH Ha KOHKpeTHbix o6pa3ijax 6biJiH BnepBbie npoAeJiaHbi jiHHib 
b HacTO^meH pa6oTe. HaAO otmcthtb, hto b cbjbh co cneu,H(j)HKOH o6i>eKTa KanecTBeH- 
Haa rep6apH3auH^ KyBiHHHOK 3arpyAHeHa h TpeOyeT OojibniHX BpeMeHHbix 3aTpaT npn 
cyniKe (JlHcnubiHa, 2003). 

HaMH Taioxe BnepBbie noKa3aHO, hto xapaKTep pa3JiHHHH (JiopMbi jihctoboh njia- 
cthhkh (KoMapoB, 1937; MaeBCKHH, 1976; JlncHUbma h AP-, 1993; Uotila, 2001) ao 
h nocjie rep6apH3an;HH Hpe3BbinaHHO cxoach c xapaicrepoM mokbhaobbix pa3JiHHHH 
(jiHCTbfl c (JiopMOH jihctoboh njiacTHHKH, THnHHHOH Riix N. alba , nocjie rep6apH3a- 
Ahh npnoSpeTaioT THnHHHyio rtul N. tetragona (jiopMy). B cba3h c othm Hymio 6o- 
jiee KpHTHnecKH oTHOCHTbCA k CHCTeMaTHHecKHM o6pa6oTKaM pOAa, Tax KaK OHH B 
ochobhom npoBOAflTca Ha ocHOBe rep6apHoro MaTepnajia (KoMapoB, 1937; MaeB¬ 
CKHH, 1974; JlHCHubma h AP-, 1993; OnpeAejnrreJib.., 1995), hto Bbi3biBaeT AonojiHH- 
TeAbHbie TpyAHOCTH B AnarHOCTHKe BHAOB KyBIHHHKH. Ilo 3TOH npHHHHe Hpe3BbI- 
naHHo Ba>KHO HccAeAOBaTb Mop(J)OAorHio KyBiHHHOK Ha 5khbom MaTepHajie (Uotila, 
2001 ). 
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AueTOJiH3Ha5i o6pa6oTKa He H3MeHneT cymecTBeHHO pa3MepHbie xapaKTepHCTHKH 
ntuibueBbix 3epeH. Ilo3TOMy AaHHbie, nojiyHeHHbie Ha aueTOJiH3HpoBaHHOH nbuibije, 
MoryT Hcnojib30BaTbc^ aaa cpaBHeHna c AaHHbiMH, noJiyneHHbiMH aaa Heo6pa6oTaH- 
Hbix nbuibueBbix 3epeH. Pa3MepHbie xapaicrepHCTHKH nbuibijbi KyBHiHHKH cymecTBeHHO 
HCKaacaioTCfl npH C3M. B cbjbh c 3thm H 3 MepeHH^ nbiJibijeBbix 3epeH KyBHiHHKH Ha 
C3M-MHKporpa(f)H^x, CAejiaHHbie J. B. Muntendam c coaBT. (1996), Hejib3)i HcnoJib3o- 
BaTb AJifl cpaBHeHH^ c AaHHbiMH no Heo6pa6oTaHHOH hjih au,eTOJiH3HpoBaHHOH nbuibuie. 

Pa3yMeeTC^, noJiyneHHbie hbmh pe3yjibTaTbi He cjieAyeT 6e3 npoBepKH pacnpocTpa- 
H^Tb Ha Apyrne rpynnbi pacTeHHH, yHHTbiBaa b ocoGchhocth cBoeo6pa3Hyio Mop(f)OJio- 
thk) jiHCTbeB (Heslop-Harrison, 1955) h nbuibijeBbix 3epeH (KynpMHOBa, 1976) KyB- 
HIHHKH. OAHaKO HaiHH HCCACAOBaHHfl nOAHepKHBaiOT HeodxOAHMOCTb KOJIHHeCTBeH- 
Horo H3yneHM xapaicrepa H3MeHeHHH pacraTeJibHoro MaTepnajia npn TpaAHijHOHHbix 
cnoco6ax ero (fmiccaijHH b xoAe TaiccoHOMHHecKHX HccjieAOBaHHH. 


EjiaroAapHOCTH 

HcKpeHHe 6jiaroAapHa BceM, kto OKa3biBaji BcecTopoHHee coAeHCTBHe npn c6ope 
MaTepnajia b nojieBbix ycjiOBHax: ynacTHHKaM jicthhx npaKTHK Mockobckoh THMHa- 
3hh Ha K)ro-3anaAe (N° 1543), npoxoAHBniHX noA pykoboactbom C. M. rjiaroJieBa; 
3aM. AHpeKTopa no HHP npnpoAHO-HCTopHHecKoro 3anoBeAHHKa «ApKanM» E. Hh6h- 
jieBy, 3aM. AHpeicropa no HHP KaHAajiaKmcKoro 3anoBeAHHKa A. C. KopaKHHy, ao- 
ueHTy JlnneuKoro yHHBepcHTeTa K. H. AjieiccaHApoBOH, AnpeKTopy EaHKajibcicoro 
3anoBeAHHKa B. H. CyTyjia h 3aM. AHpeKTopa no HHP AcTpaxaHcxoro 3anoBeAHHKa 
A. K. TopSyHOBy. BjiaroAapHa TaiOKe coTpyAHHije xa(f). bbichihx pacTeHHH SnojiorHHe- 
CKoro (J)aKyjibTeTa MrY C. B. Hojicboboh 3a KOHcyjibTauHH b o6jiacm najiHHOJiorHH, 
coTpyAHHKy 300JiornHecKoro My3ea MrY H. il. naBJiHHOBy 3a KOHcyjibTauiHH b oSjiacTH 
reoMeTpHHecKoii Mop(f)OMeTpHH, A. B. IIInnyHOBy h C. P. MaiiopoBy 3a KOHCTpyKTHB- 
Hoe o6cy)KAeHHe pa6oTbi h BeAymeMy HH)KeHepy MJ13M A. V. EorAaHOBy 3a KOMne- 
TeHTHyio h Ao6po5KejiaTeJibHyio noMomb Ha ceaHcax 3JieKTpoHHOH MHKpocKonnH. 
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SUMMARY 

Shape and size of leaf blades and pollen grains are important diagnostical characters in many plant 
groups. However, quantitative investigations of changes of fresh plants during traditional treatments are 
almost lacking. We made quantitative investigations of changes of shape and size of fresh leaf bla¬ 
des during herbarization and also of pollen grains after acetolysis and in fine vacuum during SEM for 
Nymphaea species in the European Russia. We found out that during herbarization the length of the leaf 
blade decreases 1.05—1.4 times and its width decreases 1.15—1.5 times. Longtitudinal deformations 
of the leaf blade are not correlated significantly with its transversal deformations. There are no signifi¬ 
cant differences in size of pollen grains from one flower before and after acetolysis. Fine vacuum, 
which is essential for SEM, causes evident deformations of pollen grains (small equatorial diameter 
decreases sufficiently while big equatorial diameter remains almost constant). 
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ripHBOZlHTCH HOBbie CBefleHHJI O paCnpOCTpaHeHHH 4 peZIKHX BHflOB BOflHbIX paCTeHHH B U,eHTpaJIbHOM 
HepH03eMbe, H3 KOTopbix 2 — HOBbie .zuih (jjjropbi JThiicukoh o6ji. 

KjiHDneBbie cjioBa: pe^KHe Bimbi, BOflHbie pacTeHHH, UeHTpajibHoe 4 epH 03 eMbe, Pocchh. 

B pe3yjibTaTe noJieBbix HCCJieAOBaHHH (fmopw boaocmob jiecocTenHOH nacra 6ac- 
ceima fl,OHa b TeneHHe nocjie^HHx JieT, a TaK)Ke HHBeHTapH3au,HH rep6apHbix (Jjohaob xa- 
(JjeApbi 6HOJioraH h 3KOJiorHH pacTeHHH BopoHe5KCKoro rocyAapcTBeHHoro ymiBep- 
CHTeTa (BFY) (VOR) h BopoHOxcxoro rocyAapcTBeHHoro npHpoAHoro 6Hoc(f)epHoro 
3 anoBeflHHKa (BrilB3) (VGZ) nojiyneHbi HOBbie cseAeHHH h yTOHHeHbi oco6chhocth 
pacnpocTpaHeHHH HexoTopbix peAXHX bhaob boahoh (jmopbi b EejiropoACKOH, Bopo- 
hokckoh, JlnneuKOH h TaM6oBcxoH o6nacTflx. 

Aldrovanda vesiculosa L. — peAXHH bha bo (Jjjiope Boctohhom EBponbi, Ha TeppHTo- 
pHH Pocchh HMeeT AH3'bK)HKTHBHbiH apeaji, BCTpenaeTCfl cnopa^HHecKH, npeHMymecT- 
BeHHO b paHOHax co 3Ha4HTejibHbiMH ynacTKaMH boaho-6ojiothoh pacTHTejibHocra (re- 
jibTMaH, 1988; Hkohhhkob, 2001). B I^eHTpanbHOM HepHOseMbe yxa3aH AJifl Kypcxofi, 
BopoHoxcxoii (KaMbimeB, 1978) h JlnneuKOH (Ojiope.., 1996) o6jiacTeH. Ero HaxoAKH 
b KypcxoH o6ji. b nocjieAHHe toabi He noATBepacAaiOTca (IIojiyflHOB, 2005). B Bopo- 
hokckoh o6ji. oTMeneH b IIobophhckom h HoBoxonepcxoM panonax b oxpecTHOCTax h 
Ha TeppHTopiiH XonepcKoro rocyAapcTBeHnoro 3anoBeAHHKa (IIonoB, 1931; KaMbimeB, 
XMejieB, 1976; KaMbimeB, 1978). B 3thx nyHKTax H3Becrabi ero coBpeMeHHbie hbxoakh 
(U,BejieB, 1988a). EcTb yxa3aHH5i Tax>xe aah Eo6poBCKoro p-na, rAe ero OTMenanH b Tep- 
pacHbix BOAoeMax XpeHOBCKoro 6opa: 03. MoxoBoe (Kejuiep, 1921); 6onoTa MoxoBbie 
h Pbi6Hbie (BaHHH, 1970). B rep6apHH BmB3 naMH o6napy>xeH rep6apHbin o6pa3eij, 
yxa3biBaiomHH Ha 6oJiee iimpoxoe pacnpocTpaHeHHe 3Toro BHAa b nepBOH nojioBHHe 
XX b.: «XpeHOBCKOH 6op, kb. 33, )KypaBJiHHoe 6ojioto, 20 VIII 1930, M. B. HnKOJiaeB- 
cxaa» (VGZ). CneunajibHo npeAnpHHATbie hbmh noHCKH He noATBepAHJin hh OAHy H3 
3thx HaxoAOK npn AeTaJibHOM o6cjieAOBaHHH 6ojiot h 03ep XpeHOBCKoro 6opa. BepoaT- 
HocTb coxpaHeHH5i BHAa b TeppacHbix BOAoeMax 3Toro JiecHoro MaccHBa oneHb Majia, Tax 
xaK c 1960-x toaob Ha6jnoAaeTC5i hx ycbixaHHe h HeyKJiOHHoe coKpameHHe rniomaAen. 
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3tot npouecc conpoBoacAaeTca noacapaMH h BbiropaHHeM Top(f>a. B JlnneuKOH o6ji. 
BHA o6Hapy)KeH HaMH CpaBHHTCJIbHO He^aBHO B Fp5I3HHCKOM p-He B 03. Moxobom y 
c. CouiKH (Ojiopa.., 1996). IlpH AeTajibHOM o6cjieAOBaHHH boaocmob b 3tom ace paHOHe 
b 2003—2006 rr. 6miH BbmBJieHbi HOBbie MecTOHaxoacAemni: 1) hctokh p. ^Bypenica, 
2 km ceBepHee c. Colukh, Bbipa6oTaHHoe c(f>arHOBoe 6ojioto 6e3 Ha3BaHHfl, 9 IX 2004, 
H. Xjibi30Ba (VOR, LE); 2) hctokh p. ,2,BypeHKa, 2.5 km ceBepHee c. Cohikh, 03. Jle- 
6fl)Kbe, 12 VIII 2005, OHa xce (VOR, LE). IIo HaiiiHM Ha6jnoAeHmiM, b roAbi c hh3khm 
ypoBHeM boabi (2003—2005 rr.) xapaKTepHa BbicoKaa HHCJieHHOCTb BHAa h HajiHHHe 
oco6en c njiOAaMH h c(J)opMHpoBaBHiHMHC5i ceMeHaMH; npn bwcokom ypoBHe (2006 r.) 
(jlHKCHpyiOTCH JIHHIb OTAeJIbHbie 3K3eMnJl^pbI. 

Caldesiaparnassifolia (L.) Pari. — oneHb peAKHH bha boaho-6ojiothoh (fmopw Boc- 
tohhoh EBponbi. B eBponeHCKOH nacra Pocchh H3BecTeH tojibko b U,eHTpajibHOM Hep- 
H03eMbe: b TpanBopoHCKOM h Eophcobckom paHOHax EejiropoACKon (MaeBCKHH, 1964, 
2006; KaMbimeB, 1978; LfcejieB, 1988a) h HoBoxonepcKOM, IIobophhckom, Eo6poB- 
ckom paHOHax BopoHOKCKoii (PaMeHCKHH, 1915; Kejuiep, 1921; MaeBCKHH, 1964, 2006; 
KaMbimeB, XMejieB, 1976; KaMbimeB, 1978; IjBejieB, 1988a, 6) o6jiacTeH. ,2,Ji5i (f)Jio- 
pbi EejiropoACKOH o6ji. b HacToamee BpeMA bha He yKa3biBaeTca (Ejichcbckhh h AP-, 
2004). CneunajibHO npeAnpHHATbie HaMH noncKH ototo BHAa Ha coxpaHHBHiHxca 6ojiot- 
hmx MaccHBax TpaiiBopoHCKoro p-Ha pe3yjibTaTOB He AaJiH. fljia BopoHe)KCKOH o6ji. oh 
BnepBbie yxa3aH Jl. T. PaMeHCKHM (1915) KaK peAKHH bha 6opoBbix TeppacHbix 6ojiot. 
Ero nocjieAHHe HaxoAKH b OKpeoraocTAX Xonepcxoro rocyAapcTBeHHoro 3anoBeAHHKa 
(IIobophhckhh, HoBoxonepcKHH panoHbi) H3Becrabi b 1930 — 1940-x roAax, a caM bha 
OTHeceH k HHCJiy AaBHo HCHe3HyBimix (U,BejieB, 19886). B Eo6pobckom p-He oh H3Be- 
CTeH no AHTepaTypHbiM AaHHbiM (Kejuiep, 1921) b 03 . Moxobom Ha TeppHTopHH Xpe- 
hobckoto 6opa. Ilpn HHBeHTapH3au,HH rep6apmi Bry (VOR) HaMH 6biJi oOHapyaceH 
repGapHbiH o6pa3eij, noATBepacAaiomHH 3th cBeAemm: «OKp. XpeHOBoro, XpeHOBCKOH 
6op, 03 . MoxoBoe, b boac, 30 VIII 1925. 3KcneAHijH5i PaMeHCKoro. Onp. C. B. Fojih- 
AbiH». Ilpn AeTajibHOM o6cAeAOBaHHH TeppacHbix BOAoeMOB XpeHOBCKoro 6opa Hanra 
3tot bha waM He yAajiocb. Bhahmo, Ha TeppHTopHH U,eHTpajibHoro HepH03eMb5i 3tot 
bha cjieAyeT othccth k nncjiy HCHe3HyBiiiHX. 

Ceratophyllum submersum L. — peAKHH bha bo (fmope boaocmob cpeAHen nojio- 
cbi eBponeHCKOH nacra Pocchh (I^BejieB, 1982, 2001; mep6aKOB, 2006). IIjioaohocht 
He peryjmpHO, nooTOMy ero AOCTOBepHoe onpeAeJieHHe no BereTaTHBHbiM npH3HaKaM 
3aTpyAHeHO. ComacHO AHTepaTypHbiM cbcachham (KaMbimeB, 1978), peAKO BCTpenaeT- 
c a bo Bcex o6jiacT5ix IJeHTpajibHoro HepH03eMbA. TepGapHbie o6pa3iiibi, noATBepac- 
Aaiomne oth AaHHbie, OTcyTCTByioT (LI,BejieB, 1982; Ojiopa.., 1996). B KypcKOHo6ji. 
H3BecTeH TOJibKO no c6opaM KOHua XIX—Hanajia XX bb. (IIoAyAHOB, 2005). B cba- 
3h c 3thm pacnpocTpaHeHHe BHAa b paccMaTpHBaeMOM pernoHe Tpe6yeT yTonHemw. 
fl,0CT0BepH0 onpeAejweMbie, mioAOHOC5imHe 3K3eMmi5ipbi oOHapyaceHbi b ceBepo-Boc- 
tohhoh Hacra Bopohokckoh o6ji. b OKpecTHOCT5ix h Ha TeppHTopHH XonepcKoro ro- 
cyAapcTBeHHoro 3anoBeAHHKa (I^BejieB, 1982, 19886). HaMH 3tot bha c xopomo pa3- 
BHTbiMH nAOAaMH co6paH b cneAyiomHX nyHKTax Bopohokckoh o6jl: HoBoxonep- 
ckhh p-H, noc. hm. XXII napTci>e3Aa, 6ajiOHHbiH npyA, 20 VII 2005, H. Xjibi30Ba (VOR); 
TaAOBCKHH p-H: l)KaMeHHaA CTenb, floKynaeBCKoe Mope, 19 VII 2002, H. Xjibi30- 
Ba, T. C/rpejibijoBa (VOR); 2) TaM xce, 19 VII 2005, H. Xjibi30Ba, A. TKaneHKo (VOR); 
Eo6poBCKHH p-H, XpeHOBCKOH 6op, XpeHOBCKoe AecHHHecTBo, kb. 465, 03. JIarepHoe, 
5 VIII 2004, H. XAbi30Ba (VOR); IleTponaBJioBCKHH p-H, p. Kpnyma y c. C/rapaa Kpny- 
ma, 7 VIII 2005, H. Xjibi30Ba, A. TKaneHKO (VOR); PoccomaHCKHH p-H: 1) p. HepHaa 
KajiHTBa y c. JIomHHa, 2 VIII 2002, H. Xjibi30Ba; 2) p. HepHaa KajiHTBa, yponniue Cra- 
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paa MentHHija, b 5 — 6 km ot c. EBCTpaTOBKa, OHaace (VOR). B EearopoACKOH o6ji. 3tot 

BHA AOCTOBepHO H3BeCTCH H3 AByX IiyHKTOB - Ha peKaX flOHeUKa^ CeHMHUa B npo- 

XOpOBCKOM p-He H OCKOJI B CTapOOCKOJIbCKOM p-He (EjieHeBCKHH H AP-J 2004). HaMH 
co6paH b BajiyHCKOM p-He: p. Bajiyn y ceji. PoacACCTBeHHo h HacoHOBo, HioHb, 1995, 
H. Xjibi30Ba (VOR). ,2,Jia TaM6oBCKOH o6ji. CBeAeHHa o6mero xapaKTepa H. C. KaMbi- 
rneBa (1978) KOHKpeTH3HpyioT yKa3aHHa o npHcyTCTBHH 3 toto BHAa b BOAoeMax Boaac- 
CKoro OacceHHa (JlHCHUibiHa h Ap., 1993). HaMH oh o6HapyaceH b npeAejiax JiecocTenHOH 
nacra OacceHHa /JoHa: 1) ToKapeBCKHH p-H: ceBepHaa oKpaHHa noc. ToKapeBKa, 3a- 
OojioneHHafl o6BOAHeHHaa 3anaAHHa, 12 VIII 2006, H. Xjibi30Ba (VOR); 2) neTpoB- 
ckhh p-H: 0 Kp. noc. 03epKH, o6BOAHeHHa^ 3 anaAHHa y Aopora, 20 VIII 2006, OHa ace 
(VOR). JlnneuiKOH o6ji. bha npHBOAHTca HaMH BnepBbie: ^o6phhckhh p-H, yponn- 
me Majiaa ,2,eMHiHHKa, o6BOAHeHHbie 3anaAHHbi, 19 VIII 2006, H. Xjibi30Ba (VOR, LE). 
Oh He 6biJi BKjnoneH b cocTaB pernoHajibHOH (jiJiopbi (Ojiopa.., 1996) H3-3a OTcyTCTBHa 
HaxoAOK AOCTOBepHO onpeAejiaeMbix njiOAOHOcamnx 3K3eMmiapoB. 

Ceratophyllum tanaiticum Sapjeg. — ohacm (fmopbi Boctohhoh EBponbi, b Bojdk- 
CKO-,2,OHCKOM (J)JI0pHCTH4eCK0M paHOHe BCTpeHaeTCa TOJIbKO Ha K)rO-BOCTOKe (I^BeJieB, 
2001). B BopoHeaccKOH o6ji. H3BecTeH b ee ioto-boctohhoh nacra, rAe oGmaeT b Meji- 
KOBOAHbix, nepecbixaiomHX k KOHijy JieTa BOAoeMax b OKpecraocTax h Ha TeppHTopHH 
XonepcKoro rocyAapcTBeHHoro 3anoBeAHmca (U,BejieB, 19892,19886; neneHioK, 1999). 
HaMH o6HapyaceH b o6BOAHeHHbix 3anaAHHax jiHMaHHbix cojiOHuoBo-6ojiOTHbix KOMn- 
jiexcoB b BepxHexaBCKOM p-He: 1) loacHaa OKpaHHa c. BepxHaa JlyroBaTKa, 03. Moxo- 
Boe, 1 VIII 2005, H. Xjibi30Ba, A. TKaneHKo; 2) loacHaa OKpaHHa c. BepxHaa JlyroBaTKa, 
03. TycHHoe, 12 VIII 2005, ohh ace; 3) ioro-3anaAHaa OKpaHHa c. BepxHaa JlyroBaT¬ 
Ka, 03. KpyrjieHbKoe, 1 IX 2006, ohh ace; 4) 3anaAHaa OKpaHHa c. BepxHaa JlyroBaTKa, 
03. ilpijeBO (Ky6nK), 1 IX 2006, ohh ace; 5) MejiKOBOAHaa o6BOAHeHHaa 3anaAHHa y no- 
BopoTa Ha c. OxoneBKa, 28 VIII 2006, ohh ace; 6) loacHaa OKpaHHa c. HnacHaa Eanro- 
pa, 03. EHTiouKoe, 12 VIII 2005, ohh ace (Bee o6pa3ii;bi — VOR, LE). B JlnneijKOH o6ji. 
co6paH HaMH BnepBbie: ,2 ,o6phhckhh p-H, jiHMaHHbiH KOMnaeKC y c. npH03epHoe, 3a- 
naAHHHbie 03epa KojiAaB, Pbi6khho, EoapcKoe, CtoepeHKO, 28 VIII 2006. H. Xjibi30Ba, 
A. TKaneHKO (VOR, LE). PaHee AJia ototo pernoHa He yKa3biBajica (Ojiopa.., 1996). Bbi- 
aBJieHHbie HOBbie MecTonaxoacAeHHa pacnoaaraioTca 6oJiee hqm Ha 100 km ceBepHee 
mnpoTbi r. BopoHeaca, no kotopoh paHee npoBOAHJiacb ceBepHaa rpaHHUia pacnpocTpa- 
HeHna BHAa (IIJepGaKOB, 1988). 
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SUMMARY 

New information is given on distribution of 4 rare aquatic plant species in the Central Black Soil 
Region. 2 species among them are new to the Lipetsk Region. 
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npHBeaeHbi HHCJia xpomocom npeflCTaBHTejien ceM. Cupressaceae : Thuja orientalis h Pinaceae: Picea 
abies , Pinus contoria X P. banksiana , P. monticola , P. mugo , P. pence , P. pinaster , P. ponderosa , P. strobi- 
formis , P. sylvestris , P. uncinata. 

KjiioHeBbie cjTOBa: HHCJia xpomocom, Cupressaceae , Pinaceae. 


CUPRESSACEAE Bartl. 

Thuja orientalis L. (= Biota orientalis (L.) Endl. = Platycladus orientalis (L.) Fran¬ 
co), 2n = 22, PoccHHCKaa OeAepam*5i, OraBponoJibCKHH Kpan, r. EcceHTyKH, napK «JIe- 
He6Hbm», 2006, CeAeJitHHKOBa; 2n = 22, mkrcoiuiohaei (2n = 22,33), (2n = 22,33,44), 
Kbiprbi3CKaa Pecny6jiHKa, r. HojmoH-Qra, AeHApapHH «fl, 0 JiHHKa» HJIhO HAH KP, 
2006, OHynnH. 


PINACEAE Lindl. 

Picea abies (L.) Karst. (= P. excelsa (Lam) Link), 2n = 24, MHKeonjioHAw (2n = 24, 
48), OpamjHfl, 0Kp. r. napHTKa, napKOBbie HacaTKAemw, 2006, OryKajioB. 

Pinus contorta Dougl. ex Loud. X Pinus banksiana Lamb., 2n = 24, MHiccomioHAbi 
(2n = 24, 36), (2n = 24, 48), HemcKaa Pecny6jiHKa, r. njib3eHb, AeHApapHH «Co(J)poH- 
Ka», 2005, ilHKOBCKa. 

P. monticola Dougl. ex D. Don., 2n = 24, HemcKaa Pecny6jiHKa, r. njib3eHb, AeHApa¬ 
pHH «Coc|)poHKa» (HHTpoAyKAHH H3 Kep-A’AneH, AiiAaxo, CLLJA), 2005, ^HKOBcxa. 

P. mugo Turra (= P. montana Mill.), 2n = 24, MHKeonjioHAbi (2n = 24,48), HemcKaa 
Pecny6jiHKa, ropHbin MaccHB KpKOHome (CeBepHaa Hexmi), 2005, ifriKOBCKa. 

P. pence Griseb., 2n = 24, HemcKaa PecnySjiHKa, r. njib3eHb, AeHApapHH «Co(j)poH- 
Ka» (HHTpOAyKUM)! H3 HepHCTep, MaKeAOHHfl), 2005, ilHKOBCKa. 
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P. pinaster Ait (=P. maritima Poir.), 2n = 24, MHKConnonAbi (2n = 24, 36), Hem- 
cicaa Pecny6jiHKa, r. njib3eHb, AeHApapnn «Co(j)poHKa» (nHTp o Ay ki^h# H3 Cep6nn), 
2005, ilHKOBCKa. 

P. ponderosa Laws., 2n = 24, Kbiprbi3CKan PecnyOjiHKa, BocTOHHoe npnnccbiK- 
Kyjibe, AxcyncKoe jiecHoe onbiraoe xo3hhctbo HJInO HAH KP, noc. TennoKmoneH- 
Ka, 2006, OHyHHH. 

P. strobiformis Engelm., 2n = 24, HemcKaa PecnyOjiHKa, r. nub3eHb, AeHApapnn 
«Co(f)pOHKa» (HHTpOAyKUM H3 TpiiH J^H, ApH30Ha, C1I1A), 2005, ilHKOBCKa. 

P. sylvestris L. 2n = 24, MHKconjion^bi (2n = 24,48), PoccnncKaa OeAepaimfl,'CTaB- 
ponojibCKHH Kpafl, r. EcceHTyKn, napK noOe^bi, 2006, Ce^ejibHHKOBa; 2n = 24, Hern- 
cicaa Pecny6jiHKa, OKp. noc. np3HMAa; 2n = 24, HeiHCKaa Pecny6unKa, OKp. r. Kpacun- 
ije, 2005, KaHaic; 2n = 24, HemcKaa PecnyOmnca, OKp. r. flenn h, 2005, KaHaK; 2n = 24, 
MHKConjion^bi (2n = 24,48), HemcKaa Pecny6unKa, OKp. noc. /JoynoB-BajieK, 2005, Ka¬ 
HaK. 

P. uncinata Mill, ex Mirb., MHKConjion^bi (2n = 24, 25), (2n = 24, 48), (2n = 24, 
25, 48), HemcKafl Pecny6jinKa, r. njib3eHb, AeHApapnn «Co({)poHKa» (nHTpoAyKijna 
H3 JIa Ka6aHe3e, nnpeHeH, HcnaHna), 2005, ilHKOBCKa. 

06pa3Ubi c6opoB xpaHHTca b T ep6apnn HHcraTyTa Jieca hm. B.H. CyxaneBa CO PAH. 

BjiaroAapHOCTH 

Pa6oTa BbinojiHeHa npn (f)HHaHcoBon noAAep>KKe PoccnncKoro (f)OH^a (JjyH^aMeH- 
TajibHbix nccjie^OBaHHH n BejiopyccKoro Pecny6jiHKaHCKoro (f)OHAa (JjyH^aMeHTajibHbix 
nccjie^oBaHHH (npoeKT POOH-BPOOH N° 06-04-81026). 

SUMMARY 

Chromosome numbers of representatives of Cupressaceae (Thuja orientalis L.) and Pinaceae (Pi- 
cea abies (L.) Karst., Pinus contorta Dougl. ex Loud. X Pinus banksianci Lamb., Pinus monticola Do¬ 
ugh ex D. Don., P. mugo Turra, P. peuce Griseb., P. pinaster Ait, P. ponderosa Laws., P. strobiformis 
Engelm., P. sylvestris L., P. uncinata Mill, ex Mirb.) in arboretums and recreation parks of Russia, 
Czech, Kyrgezstan, France are given. 
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OKOHHaTejibHtiH BapnaHT nojiyneH 13.03.2007 

npHBCfleHbi HOBbie aaHHbie o HHCJiax xpomocom Panax ginseng. Y o6pa3UOB H3 KOJiJieKUHOHHoro 
riHTOMHHKa BbUIBJieHO HOBOe XpOMOCOMHOe hhcjio 2n = 24. 

KjnoneBbie cJiOBa: Panax ginseng, Araliaceae, HHCJia xpomocom, npHMopcKHH Kpan, Pocchhckhh 
A aJitHHH Boctok. 
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Hncjia xpomocom onpe^eunuH y BererapyiomHX pacTeHHH H3 KOJiJieKijHOHHoro im- 
TOMHHKa EHOJioro-noHBeHHoro HHCTHTyTa ^aJibHeBOCTOHHoro oT^eueHHH (EIIH ,ZJBO) 
PAH, KojiJieKUHH c(J)opMHpoBaHa H3 AHKopacTymnx pacTeHHH, co6paHHbix b pa3JiHH- 
hmx paHOHax npHMopcKoro Kpan b 1996 — 2004 rr. 

Panax ginseng C. A. Mey., 2n = 24, 2n = 48, mhkcohjiohah (2n = 6,12, 24, 30, 36, 
48), (2n = 12, 24, 30, 36, 48, 72), npHMopcKHH Kpaii, XacaHCKHH p-H, 1996; 2n = 24, 
MHKconjioH^bi (2n = 6,12,24,48), npHMopcKHH Kpaii, HyryeBCKHH p-H, 1996; 2n = 24, 
MHKconjioH^bi (2n = 6,12,14,16,18,24,30,32,36,42,48,54), npHMopcKHH Kpaii, Hy¬ 
ryeBCKHH p-H, 2002; 2n = 24 MHKconjioH^bi (2n = 6, 12, 14,16, 18, 24, 26, 30, 32, 36, 
42), npHMopcKHH Kpaii, CnaccKHH p-H, 2002; 2n = 24, mhkcohjiohabi (2n = 6, 12, 14, 
16,18, 24, 26, 30, 32, 36), (2n = 6,12,14,16,18, 24, 26, 30, 32, 36, 42, 60), n P HMop- 
ckhh Kpaii, CnaccKHH p-H, 2003; 2n = 24, mhkcohjiohabi (2n = 6,12,16,18, 24, 30, 32, 
36, 48), npHMopcKHH Kpaii, flajibHepeneHCKHH p-H, 2004. 

)KeHbHieHb HaCTOHLUHH-pe^KHH HCHe3aiOmHH BHA, npe^CTaBHTeJIb peJIHKTOBOrO 

ceM. Araliaceae, o6jiHraTHbiH cuho({)ht XBOHHO-niHpoKOJiHCTBeHHbix JiecoB K)ro-Boc- 
tohhoh A3hh. CoBpeMeHHbiH apeaji ^ceHbmeHH 3HanHTejibH0 coKparajica, npnpoAHbie 
nonyjifluHH coxpaHHJiHCb, BepoHTHee Bcero, tojibko Ha TeppHTopHH poccHHCKoro npn- 
MopbH h b Kmae b npoBHHiuuix ^3HJiHHb h XeiiJiyHU3JiH QKypaBjieB, Kojuma, 1996). 
no .zjaHHbiM KapHOJiorHnecKHx HCCJie^oBaHHH, npoBeAeHHbix b Slnomm h KHTae b 
1930—1980-e r oam, ajih Panax ginseng H3BecTHbi 2 xpomocomhmx HHCJia: 2n = 44 (Su- 
giura, 1936 — uht. no: Yi et al., 2004; Graham, 1966 — uht. no: Yi et al., 2004; Yang, 
1981 — uht. no: Yi et al., 2004) h 2n = 48 (Ham, Whang, 1963 — uht. no: Yi et al., 
2004; Cui, 1983 — uht. no: Yi et al., 2004; Index.., 1988, 1996). HapoccHHCKOM /Jajib- 
HeM BocToxe Taioxe 6biuH BbiHBueHbi 2 xpomocomhhx HHeua: 2n = 44 (rpyniBHUKHH, 
1961) h 2 n = 48 (ryp3eHKOB, Kojuma, 1996). 

CoBpeMeHHbie uHToreHeTHnecKHe HCCJieuoBaHHS npoBeueHbi npeHMymecTBeHHo Ha 
KauuycHbix jihhhhx ^ceHbmeHH. Hhcjio xpomocom 2n = 48 onpeueJieHo y TpaHC(J)opMH- 
poBaHHbix HiTaMMOB b Kopee (Hwang et al., 1993). KajuiycHbie jihhhh, nojiyneHHbie b 
JIa6opaTopHH 6HOTexHOJiorHH EnH flBO PAH, xapaKTepH3yiOTCH xpoMocoMHofl Bapn- 
a6ejibHocTbio ot 2n =6 ao 2n = 96 h npeoGna^aHHeM rjictok c 2n = 48 (EyjiraKOB h Ap., 
2000; Ko3bipeHKo h AP-, 2001). B xoAe cpaBHHTejibHbix HccneAOBaHHH TpaHcreHHbix 
HiTaMMOB KaJIJiyCHbIX JIHHHH H HHTaKTHbIX paCTeHHH BbICOKafl CTeneHb XpOMOCOMHOH 
M03aHHH0CTH 6biJia o6HapyxceHa He tojibko y KJieTOHHbix jihhhh, ho h y JiHCTbeB h Kop- 
Hen pacTeHHH ^ceHbmeHH, npn 3tom npopocTKH coAepxcajiH KJieTKH c npeo6jiaAaHHeM 
2n = 48, a jihctbji B3pocjibix pacTeHHH — 2n = 24 (EyjiraKOB h ap*, 2000). nepBOHanajib- 
ho hhcjio xpoMocoM 2n = 24 He 6mjio oueHeHo kslk HOBoe, nocKOJibKy npeAnojiarajiocb, 
HTO pa3JIHHHe B ypOBHe nJlOHAHOCTH npopOCTKOB H B3pOCJIbIX paCTeHHH CB53aHO C B03- 
paCTHblMH H3MeHeHHHMH. 

HccjieAOBaHHH 30 pacTeHHH H3 4 nonyjuiuHH KOJiJieKijHOHHoro nHTOMHHKa, npoBe- 
AeHHbie HaMH b 2001 — 2004 rr., noKa3ajin, hto ajih Bcex pacTeHHH xapaKTepHa BbicoKaa 
xpoMocoMHan Bapna6ejibH0CTb, npn 3tom 40 — 50 % ot o6mero HHCJia npocMOTpeHHbix 
MeTa(f)a3HbIX nJiaCTHHOK COCTaBJIHIOT KJieTKH C HHCJIOM XpOMOCOM 2n = 24, HOBbIM AJIH 
HceHbHieHH. flaHHoe hhcjio xapaKTepHo KaK ajia npopocTKOB, TaK h ajih B3pocjibix pac¬ 
TeHHH. 

KapHOJiorHHecKan HecTa6HJibHOCTb paHee 6biJia noKa3aHa eme y 2 bhaob poAa Pa¬ 
nax L. Y rHMajiancKHX nonyjiHUHH P. pseudoginseng subsp. himalaicus Hara 6biJio 
onpeAejieHO hhcjio xpomocom 2n = 24 b otjihhhc ot 2n = 48 y P. pseudoginseng subsp. 
japonicus Hara, pacnpocTpaHeHHoro b Rnomm (Kurosava, 1966). CoBpeMeHHbie nccjie- 
AOBaHHH noATBepAHJiH hhcjio xpoMocoM 2ti = 48 y P. japonicus C. A. Mey Ha MaTepna- 
jie H3 ^noHHH (Nakata et al., 2000), b to BpeMJi KaK ajih pa3HOB hahoctch P. japonicus, 
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pacnpocTpaHeHHbix b Kmae, H3BecTH0 hhcjio xpomocom 2n = 24 (Yang, 1981 — uht. 
no: Nakata et al., 2000). O^HaKO b coBpeMeHHon cncTeMe poAa npemme pa3HOBHAHOcra 
nojiHMop(J)Hbix bhaob P.japonicus h P. pseudoginseng npnoOpeuH CTaTyc caMOCTOHTe- 
jibHbix bhaob, ajib KOTopwx y>Ke xapaKTepHO CTaOnjibHoe hhcjio xpomocom: P.japoni¬ 
cus C. A. Mey. (2n = 48) — OH^eMMHHbin bha ilnoHCKHX octpobob; P. pseudoginseng 
Wall. (2n = 24) pacnpocTpaHeH b THMana^x; P. sinensis J. Wen (2n = 24), P. bipinnati- 
fidus Seem. (2n = 48), P. stipuleanatus Tsai et Feng (2n = 24) pacnpocTpaHeHbi b Kh- 
Tae (Wen, Zimmer, 1966; Nakata et al., 2000; Wen, 2001; Yi et al., 2004). 

CoBpeMeHHbie HCCJieAOBaHHa (JmnoreHHH poAa Panax no3BOJunoT ou,eHHTb CTeneHb 
6jih30Cth P. ginseng k ApyrHM npeACTaBHTejiHM poAa, b tom hhc ue h k P. ginseng H3 
ripMMopbH (Wen, Zimmer, 1996; Zhu et al., 2003; Lee, Wen, 2004; ApTioKOBa h AP-, 
2005). Ha (|)HJioreHeTHHecKOM ApeBe b Kua^e Panax Bbi^ejiniOTCH 2 ycTOHHHBbie rpyn- 
nw, cooTBeTCTByiomHe ceKUHHM Panax h Pseudoginseng , noApoA Panax (Wen, 2001; 
ApTioKOBa n AP-, 2005). CpaBHeHHe HyKJieoTHAHbix nocjieAOBaTejibHOCTeH ITS pernoHa 
wepHOH p,ZJHK noKa3ajio, hto o6pa3eu, P. ginseng CHHeropcKOH nonyjnmiin H3 npn- 
MOpbH ^OCTOBepHO BKJIIOHHJICfl B COCTaB CeKUHH Panax , 6blJI HZteHTMHeH o6pa31ty H3 Ko- 
pen (GenBank, JVs» U41682) h c(j)opMHpoBaji cecTpnHCKyio napy c TeTpamiOHAHbiM bh- 
AOM P.japonicus C. A. Mey (GenBank, N U41702) H3 ilnoHHH n o6iuhh KJiacTep c TeT- 
panJion^HbiM P. quinquefolius L (GenBank, N U41687) H3 AMepmcn (ApTioKOBa h AP-, 
2005). EjiH3Koe poactbo reorpa^nnecKH yAajieHHbix TeTpanjioiiAHbix bhaob no^TBep^c- 
AaiOT h pe3yjibTaTbi ceKBeHHpOBaHHfl xuoponjiacraoro trnK h H^epHoro 18s rRNA re- 
hob, hto Taioxe npoHBJineTCH b (JjopMnpoBaHHH 3thmh BH^aMH OTAejibHoro KjiacTepa 
«Northern Clade» (Zhu et al., 2003). 

BTopon xpyr poACTBa P. ginseng , cornacHO nojio^ceHHio bhaob Ha (jmjioreHeraHe- 
ckom ApeBe, (JjopMHpyioT ocTaBniHecH npe^CTaBHTejiH ceicuHH Panax. npe^nojiaraeT- 
cb, hto 3Ta 6ojibmaa rpynna ra6HTyaubHO cxoahbix bhaob (npe^cHHX pa3HOBHAHOCTeii 
P. pseudoginseng h P. japonicus ), pacnpocTpaHeHHbix b Boctohhoh A3hh, ABJineTCJi 
HanOouee mojioaoh h aKTHBHo aBomouHOHHpyiomeH b HacTonmee BpeMH (Wen, Zim¬ 
mer, 1996; ApTioKOBa h AP-, 2004; Lee, Wen, 2004). K co^caneHHK), AaHHbie o hhc- 
jiax xpomocom H3BecTHbi TOJibKo ^jih HeKOTopwx npeACTaBHTejien 3toh rpynnbi: ah- 
nnoH^Hoe (2n = 24) ajih P. notoginseng (Burkill) F. H. Chen ex C. H. Chow h P. si¬ 
nensis J. Wen h TeTparniOH/iHoe (2n = 48) Ann P. bipinnatifidus Seem. var. angustifolius 
(Burkill) J. Wen (Yi et al., 2004). 

06oco6jieHHoe — 6a3ajibHoe nojio^ceHHe Ha ApeBe KJia^a, odBeAHHaiomero ryl - 
nnoHOTbie BH^bi P. pseudoginseng h P. stipuleanatus (noAceKUHH Pseudoginseng ), cbh- 
^eTejibCTByeT o 6ojiee npHMHTHBHbix no3HUHnx 3thx bhaob b po^e h o 3HaHHTejibHOH 
(J)HJioreHeTHHecKOH AHCTaHUHii Me>KAy P . pseudoginseng h P. ginseng (b tom HHCJie h 
o6pa3ira H3 HCCJieAyeMOH hbmh CHHeropcKOH nonyjinuHH H3 npHMopbfl) (Wen, Zimmer, 
1996; Zhu et al., 2003; Lee, Wen, 2004; ApTioKOBa h AP-, 2005). 


BjiaroAapHOCTH 

ABTopbi 6jiaroAap^iT H. C. npo6aTOBy 3a KOHcyjibTauHH h npeAOCTaBJieHHyK) B03- 
MO/KHOCTb pa6oTbI C JIHTepaTypOH H3 JIHHHOii 6li6jlHOTeKH. 

Pa6oTa BbinojmeHa npn nacTHHHoii (JwHaHCOBOH noAAepaoce nporpaMMbi Otac- 
jieHHii PAH «OyHAaMeHTajibHbie ochobbi ynpaBjieHHH 6HOuorHHecKHMH pecypcaMH» 
04-1-OEH-034. 
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SUMMARY 

New data on the chromosome numbers of Panax ginseng C. A. Mey are presented. A new chro¬ 
mosome number 2n = 24 is revealed in specimens from a collection nursery. 
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CHROMOSOME NUMBERS OF SOME PLANT SPECIES FROM BAIKAL SIBERIA 

1 EHOJIOrO-nOHBeHHMH HHCTHTyT JX BO PAH 
690022 Bjia,2XHBOCTOK, np. 100 JieT BjiajiHBOCTOKy, 159 
E-mail: probatova@ibss.dvo.ru 
2 HpKyTCKHH rocyHHBepcHTeT 
HpKyTCK 

nocTynwia 10.05.2007 

npHBOflHTC^ HHCJia XpOMOCOM (2n) Jins I 60 BHflOB' (fmopfel npH6aHKaJlbH (BoCTOHHaH CndHpE.) H3 49 po- 
jiob h 28 ceMeucTB. BnepBbie nccjiejjOBaHbi b KapHOJiorHHecKOM OTHOineHHH 7 bhjjob: Astragalus sericeoca- 
nus Gontsch. (2n = 16), Bromopsis korotkiji (Drob.) Holub (2n = 56), Deschampsia altaica (Schischk.) Ni¬ 
kiforova (2n = 26), D. turczaninowii Litv. (2n = 26), Dimorphostemon pectinatus (DC.) Golubk. (2n = 14), 
Puccinella interior Sorensen (2n = 28), Sparganium rothertii Tzvel. (2n = 30). fljia pjma bhjiob ycTaHOBJie- 
HH HOBbie HJIH MaJ10H3BeCTHbie HHCJia XpOMOCOM. MHOrne BHflbl HCCJieflOBaHbl BnepBbie Ha TeppHTOpHH 
Pocchhckoh OejiepauHH (PO), Ch6hph hjih npHbaHKajibfl. 

KjnoneBbie cjiOBa: HHCJia XpOMOCOM, (fmopa, EaHKajibcKaa CH6Hpb, HpKyTCKaa o6ji., Hhthh- 
cicaa o6ji., Pecny6jiHKa EypaTHji. 

riy6jiHKyeMafl pa6oTa HanHHaeT, no cymecTBy, hobbih 3Tan KapnojiornHecKHX hc- 
cne^OBaHHH (fmopbi FIpnGaHKajibH, Ky^a bxo^ht HpicyTCKafl o6jl, Pecny6jiHKa EypnTHfl 
n ^HTHHCKan o6ji. (cm. KpaTKHH o63op: HenHHora B., Hemmora A., 2005), bo3o6hobhb- 
rnnxcfl nocne cbo^kh P. E. KporyjieBHna n T. C. PocTOBijeBOH (1984). He^aBHo HaMH 
y^ce 6 bijih npnBe^eHbi pe3yjibTaTbi H3yHeHH)i nnceji xpomocom y HexoTopbix pacTeHHH 
H3 Hhthhckoh o6ji. (IIpo6aTOBa n ^p., 20076). 

HHCJia xpomocom onpe^ejiHJiH A. A. THyTHKOB (A. T.) h 3. T . Py^bixa (3. P.) Ha Ma- 
TepHajie, co6paHHOM aBTopaMH b npHpojjHbix ycjiOBHnx hjih BbipameHHOM b TenjiH- 
ije BIIH ,ZJBO PAH (r. Bjibakboctok) H3 npHpo/mbix ccmjih. Onpe^ejieHra nccjie^o- 
BaHHbix o6pa3UOB BbinojiHHJi npeHMymecTBeHHo B. B. Hemmora. KoMMeHTapHH co- 
CTaBHJia h coo6meHHe no^roTOBHJia H. C. npo6aTOBa. HHBa3HBHbie bh^bi (3aH0CHbie h 
o^HnaBHiHe H3 KyjibTypbi) oTMeneHbi 3HaHKOM +. 3 bc3^ohkoh OTMeneHbi BnepBbie hc- 
cjie^oBaHHbie bhabi h HOBbie (He H3BecTHbie paHee rjul bhjxsl) HHCJia xpomocom. 

)Kejiafl coKpaTHTb KOJinnecTBo hctohhhkob b KOMMeHTapHnx, mbi flaeM 3£ecb ccbiji- 
kh npeHMymecTBeHHo Ha cnpaBOHHbie H3^aHHH h «HH^eKCbi» (Index). 

Tep6apHbie o6pa3ijbi H3yneHHbix pacTeHHH xpaHHTcn b Tep6apHH (VLA) npn EnH 
J\BO PAH, r. Bjia^HBOCTOK h b Tep6apHH hm. npo({). B. H. CMHpHOBa HpKyTCKoro yHH- 
BepcHTeTa (IRKU), r. HpKyTCK. 


ACORACEAE 

Acorus calamus L., 2n = 24 (A. T.). Pecny6jiHKa BypnTHH, Myxop-IIlH6HpcKHH p-H, 
jieBbiH 6eper p. Xhjiok, HanpoTHB noc. no^JionaTKH, Ha MejiKOBO^be b CTapHije, 
13 VI 2006, Ns 271, H. EHymeHKo, H. CajioBapoB; HpKyTCKan o6ji.: 1) TyjiyHCKHH p-H, 
noc. nepcJ)HJiOBO, p. MaHyT, no 6epery peKH, 20 VII 2006, Ns 292, A. THyTHKOB, B. He- 
nnHora; 2) 3ajiapHHCKHH p-H, noc. Xop-TarHa, noiiMa p. Tama, 3apocjiH anpa b cbipoM 
noHH^ceHHH, 16 VII 2005, Ns 15241 (234), A. Thythkob, B. Hemmora. 
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Hohth rouapKTHHecKHH BO^HO-6ojiOTHbm bh^. B Ch6hph A. calamus pacnpocTpa- 
HeH b K»KHi>ix panoHax, b Boctohhoh Ch6hph oh HCCJie^OBaH BnepBbie. OjjHaKO y A. ca* 
lamus ropa3^o name BbiHBJineTCH hhcjio xpomocom 2n = 36: Ha pocchhckom /JajibHeM 
BocTOKe (P/JB) — b IIpHMopcKOM Kpae (6acceHH 03 . XaHKa), Ha CaxanHHe h Ha Ky- 
pHJibCKHX ocTpoBax (o-b KyHaniHp), BHe PJIB — Ha YKpaHHe, b EBponencKOH Pocchh 
h Ha AjiTae (PyzjbiKa, 1990; E[po6aTOBa h jjp., 20066; 2007a) h oho >Ke npHBo/iHTCJi 
fljifl A. calamus name ^pyrax b mhpoboh jnrrepaType, r^e j\jik 3Toro bh ^a npHBO^HJiH 
2n = 18, 24, 36, 42, 44, 45, 48 (cm.: XpoMocoMHbie.., 1969; Index.., 1981, 1988, 1991; 
AranoBa h ap., 1990). O/maKO b nocjie/mee BpeMJi c no6epem>fl 03 . XaHKa y A. calamus 
CTano H3BecTHO h ropa3^o 6onee pejjKoe hhcjio xpomocom — 2n - 24 (Haiim ^aHHbie). 
Ecjih, KaK npe/mojiarajiocb, hhcjio xpomocom 2n = 36 HBJiaeTCH TpHnjioHjjHbiM, to, bo3- 
mo>kho, He Bee nonyjiHuHH Ha P/JB h b Ch6hph cTepHJibHbi. B nocjie^Hee BpeMH ^jui 
A. calamus coo6maiOTCJi Tax^ce 2n = 35, 44, 66 (^Ba nocjie^HHX HHCJia — H3 Kman), a 
2n = 24 npHBOOTTCH (b cneunajibHOH pa6oTe no pojxy Acorns ) /uifl ^pyrax bh^ob 3to- 
ro po^a — A. gramineus Sol. h A. tatarinowii Schott (Wang H. et al., 2001 — ijht. no: 
Index.., 2006). PaHee H3 Kopen rjixA. gramineus TaKace npHBO^HJiH 2n = 24 (cm.: Chro¬ 
mosome Index.., 2004). Heo6xo^HMbi cneijHajibHbie HCCJie^OBaHHH KapHOTaKCOHOMHHe- 
ckoh CHTyauHH b pojxe Acorns Ha TeppHTopHH PO. H 3 IIpHSaHKajibH 6buia onncaHa pa3- 
HOBHOTocTb A. calamus var. angustatus Bess, h bh^ A. triqueter Turcz. ex Schott., a 
H3 CeBepo-BocTOHHoro KHTan — A. asiaticus Nakai, Bbi3biBaBiime, oflHaKO, coMHeHHH 
(Il^BejieB, 1996). 


ALLIA CEAE 

Allium bidentatum Fisch. ex Prokh., 2n = 16 (3. P.). Pecny6jiHKa EypnTHJi, CejieH- 
thhckhh p-H, b 1 km k iory ot c. HoBO-CejieHrHHCK, KaMeHHCTan ropHan CTenb c MHH^a- 
jieM, 11 IX 2004, N° 9395, H. IIpo6aTOBa, B. Cene^eu. 

IIpeHMymeCTBeHHO K))KHOCH6HpCKO-ueHTpaJIbHOa3HaTCKHH CKaJIbHO-CTenHOH BH^; 
H3pe^Ka 3aHOCHTCH h b io>KHyio HacTb P,3,B (r^e oh eme He HCCJie^OBaH). ^jih A. bidenta¬ 
tum H3 Hhthhckoh h HpKyTCKOH o6jiacTeH (a TaK^ce H3 Kman) yKa3biBajiH 2n = 32, ho 
c ceBepo-BocTOHHoro no6epem>fl EaiiKajia y^ce 6bijio OOTa^bi npHBe^eHo OTnjiOH^Hoe 
hhcjio xpoMocoM 2n = 16 (cm.: AranoBa h £p., 1990; Index.., 1991, 1998, 2003). IIojih- 

MOp(f)HbIH BH^. 


APIA CEAE 

Cicuta virosa L., 2n = 22 (A. E.). HpKyTCKaa o6ji., 3hmhhckhh p-H: 1 )b3kmk ioro- 
3ana^y ot noc. Hobojiothhkh, JieBbiH 6eper p. Okh, no 6epery npOTOKH, 8 VII 2005, 
N« 158, B. BenHHora, A. THyraKOB; 2) noc. 3yjiyMaH, Ha 6epery CTapnijbi p. 3nMa, 
13 VII 2005, Ns 15111 (211), A. THyraKOB, B. Henmiora. 

EBpa3HaTCKHH Bo^HO-6ojioTHbiH bh^. MHoroHHCjieHHbie aBTopbi noHTH e^HHO^ym- 
Hbi b OTHonieHHH HHCJia xpomocom y C. vivosa\ 2n = 22, xoth npHBOflHJiH TaK^ce 2n = 
= 22 + 0 -IB h 2n = 44. Ha PflB bha 6biji HeejieAOBaH Ha o6pa3ijax c KaMnaTKH, Caxa- 
jiHHa, lO^KHbix Kypnji h H3 IIpHMopcKoro KpaH; b Ch6hph 3tot bha TaiOKe nccjie^oBajiH 
HeoOTOKpaTHo: 2n = 22 (cm.: Index.., 1968, 1981, 1985, 1988, 1991, 1994, 1998, 2003; 
XpoMocoMHbie.., 1969; npodaTOBa h ^p., 1989; AranoBa h ^p., 1990). 
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ARACEAE 


Calla palustris L., 2n = 36 (A. T.). HpKyTCKaa o6ji.: 1) TyjiyHCKHH p-H, OKp. 
noc. E^oroH, npyn; p. EjjoroH y cTaporo TpaKTa, cmiaBHHa, 21 VII 2006, JVe 309, A. T Hy- 
thkob, B. HenHHora; 2) 3hmhhckhh p-H, noc. EaTaMa, EaTaMHHCKHH npy^, Ha cnjiaBH- 
He y 3ana£Horo 6epera, 10 VII 2005, JVe 14783 (188), A. THyraKOB, B. HennHora. 

riOHTH rOUapKTHHeCKHH BO£HO-6oJIOTHBIH BH^. HHCJIO XpOMOCOM 2n = 36 (4x) HeOA- 
HOKpaTHO BbiHBUHJiH paHee b IIpHMopcKOM xpae h Ha CaxajiHHe (CoKouoBCKan, IIpo6a- 
TOBa, 1985; IliaTauoBa, 2000; IIpo6aTOBa h ^p., 2001; Probatova et al., 2006); ero xce 
npHBOOTUH H3 Ch6hph, 6accenH p. 06b (cm.: AranoBa h jjp., 1990). H3 Boctohhoh Ch- 
6npH hhcjio xpoMocoM y C palustris HaMH npHBOflHTcn BnepBbie. OjjHaKO H3 eBponen- 
ckoh nacTH apeana C. palustris o6bihho coo6maeTca 2n = 72 (8x) (AranoBa h £p., 1990; 
Index.., 1981, 1990, 1991, 1994). HHor^a ajm BH,zja coo6majiH TaK>Ke 2n = 60, 63,69,70 
(cm.: XpoMocoMHbie.., 1969; Index.., 1988). KaKBH^Ho, cnGnpcKHe h .zjajibHeBOCTOHHbie 
nonyuflijHH BH#a OTJiHHaiOTCfl no ypoBHK) njion^Hocra ot eBponeiiCKHX, Tax hto bo 3- 
MO)KHa TaKcoHOMHHecKa^ Heo^Hopo^HoeTb BH^a. Cn6HpcK0-^ajibHeB0CT0HHafl nacTb 
apeajia C. palustris , Beponrao, hbjihotch 6onee flpeBHeii, ojxhslko 2n = 36 bbi^bjihuh h 
b KaHa^e. reorpa(j)HHecKoe pacnpocTpaHeHne pac C. palustris c pa3JiHHHOH nnon^- 
HOCTbio 3acjiy>KHBaeT cneunajibHoro BHHMaHHH. 

ASCLEPIADACEAE 

Vincetoxicum sibiricum (L.) Decne., 2n = 24 (3. P.). HHTHHCKaa o6ji., IIIhjikhh- 

CKHH p-H, B 3 KM K BOCTOKy OT HC.-fl. CT. X 0 Jl 60 H, IIjeGHHCTblH CKJIOH COnKH, y nO^HO- 

>khh, 10 IX 1992, JVo 8076, C. Ky^pHH. 

K)HCHOCH6HpCKO-II,eHTpaJIbHOa3HaTCKO-AaJIbHeBOCTOHHblH CKaJIbHO-CTenHOH BH^; 
H3pe,zjKa BCTpenaeTCH h b iojkhoh MaTepHKOBOH nacra P/JB (npeHMymecTBeHHo b 6ac- 
cenHe AMypa). H 3 Ch6hph (TyBa);yifl 3Toro BH^a KaK «Antitoxicum sibiricum» yxce yxa- 
3biBajiocb hhcjio xpoMocoM 2n = 24 (cm.: AranoBa h ^p., 1990), h, cxopee Bcero, 3 to 
yKa3aHHe no chx nop ocTaBanocb jjjhi BH#a eflHHCTBeHHbiM. 


ASTERACEAE 

Artemisia palustris L., 2n = 18 (3. P.). Pecny6jiHKa EypnTHH, CejieHrHHCKHH p-H, b 
1 km k iory ot c. HoBocejieHTHHCK, KaMeHHCTan ropHaa CTenb c MHH^ajieM, 11 IX 2004, 
N 2 9677, H. IIpo6aTOBa, B. Cejie/ieij. 

Il|eHTpajibHoa3HaTCKo-iox(HOCH6HpcKO-aMypcKHH oTMejibHbiH bh^; Ha P,ZJB oh 3axo- 
OTT BocTOHHbiM KpaeM CBoero apeana — Ha BepxHeM AMype, r,zje BCTpenaeTca oneHb 
pe^Ko. B Ch6hph 3tot bh^ eme He 6biji nccue^oBaH, a hhcjio xpoMocoM ero (2n =18) 
6wjio H3BecTHo c P,ZJB (AMypcKan o6ji.), a TaK^ce H3 KHTaa (cm.: AranoBa h flp., 1990; 
Index.., 2003). 

Bidens cernua L., 2n = 24 (A. T.). MpKyTCKan o6ji., TyjiyHCKHH p-H, noc. HxeH, no 
6epery pynbn, 24 VII 2006, N 2 326, A. THyraKOB, B. Henmiora. 

r ojiapKTHHecKHii npn6pe>KHOBO,ziHo-6ojioTHbiH bha. Ha P,ZJB BCTpenaeTCH b 6ac- 
ceiiHe AMypa — npenMymecTBeHHO no p. Yccypn, h Ha K)ro-3ana,zje IlpHMopcKoro 
Kpaa. Hhcjio xpoMocoM y B. cernua onpe^eunuH 6jih3 r. Xa6apoBCKa, a b IIpHMopcKOM 
Kpae — 6jih3 ioxchoto no6epem>fl tfnoncKoro Mopn h H3 3anoBe/iHHKa «XaHKancKHH»: 
Be3,ae (TaK^ce cynn no JiHTepaType) ajih BH/ja bmjibhjih 2n = 24 (cm.: XpoMocoMHbie.., 
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1969; Index.., 1981, 1984, 1985, 1990, 1991, 1996, 2003; AranoBa h ,np., 1990; IIIaTa- 
uoBa, 2000, h Hanm HOBbie .zjaHHbie), a ejuiHCTBeHHoe yKa3aHne 2n = 48 Bpa# jih otho- 
chtch k 3TOMy BH^y. B Cn6npn B. cernua HCCJie^OBaH BnepBbie. Beponrao, otiijioh^ 
(npn x = 12). 

B. radiata Thuill., 2n = 48 (A. T.). HpKyTCKaa o6ji.: 1) TyjiyHCKHH p-H, noc. Ilep- 
(j)HJiOBO, p. MaHyT, no 6epery pexn, 20 VII 2006, N« 293, A. THyraKOB, B. HenHHora; 
2) HepeMxoBCKHM p-H, OKp. noc. Hhhchhh IipeTb, 6eper KapbepHoro 03epa, y bo^bi, 
2 VIII 2006, No 346, A. THyraKOB, B. Hemmora. 

EBpa3HaTCKHH npn6pe>KHO-BOAHbiH bha. ITohth Bee aBTopbi npHBO^HT fljra B. ra¬ 
diata 2n = 48, Ha P^B — c CaxaniiHa (IIpo6aTOBa, CoKOJioBCKaa, 1990), TaioKe H3 Ch- 
6npH (ToMCKan o6ji.) h H3 Ruomm (cm.: XpoMOCOMHbie.., 1969; AranoBa h flp., 1990; 
Index.., 1991, 2003), oflHaKo H. B. CTenaHOB (1992) coo6maeT H3 KpacHonpcxoro xpan 
2n = 36 (3x?). 

Centaurea scabiosa L., 2n = 20 (A. T.). HpKyTCKan o6ji., TamiieTCKHH p-H, oxp. 
r. TaiimeT, b paiiOHe 3anaflHoro nepee3^a (hc.-^. BeTKa Ha A6axaH), Ha Hacbinn, 
16 VIII 2004, No 13430 (007), B. HemiHora. 

Ebpoch6hpckhh bh^. MHoroHHCJieHHbie aBTopbi yica3biBaiOT /via C. scabiosa (b tom 
HH cue H3 Ch6hph) npeHMymecTBeHHO 2n = 20, ho TaioKe 2n=14, 20 + 0-IB, 
20 + 0- 16B,24,40 (cm.: XpoMocoMHbie.., 1969;Index.., 1981,1984,1985,1988,1991, 
1994, 1996, 1998, 2000, 2003, 2006; AranoBa h Ap., 1990). Ha PflB, r,zte 3 tot h Apy- 
rae bhabi BacHJibKa — oneHb pe^KHe 3aHOCHbie pacTeHHH, C. scabiosa eme He nccjie- 
AOBaH. 

Lepidotheca suaveolens (Pursh) Nutt. ( Chamomilla suaveolens (Pursh) Rydb.), 
2n = 18 (A. T.). HpKyTCKan o6ji.: 1) TyjiyHCKHH p-H, oxp. noc. Eaotoh, no 6epery npy- 
Aa p. Eaotoh, y cTaporo TpaKTa, 22 VII 2006, N® 315, A. THyraKOB, B. HennHora; 2) 3a- 
jiapHHCKnn p-H, noc. Xop-Taraa, no MycopHbiM MecTaM, 16 VII 2005, N® 236, A. Tny- 

THKOB. 

BocTOHHoa3naTCKo-ceBepoaMepnKaHCKHH OTMejibHbin h nojiycopHbin bha, pacnpo- 
CTpaHHBniHHCH no 3eMHOMy mapy nonra KOCMonojinrao. OaKyjibTaTHBHbin rajio(j)HT. 
PaHee 3tot bha 6mji nccjieAOBaH Ha PflB: na Hn^cHeM AMype (npo6aTOBa, Coko- 
jiOBCKan, 1990), o-Be MoHepoH 6jih3 k»khoh oKOHeuHOCTH CaxannHa (npo6aTOBa n AP-, 
2007a) n b Cn6npn Ha ceBepo-BOCTOHHOM no6epem>e 03. EanKaji n r. HoBocn6npcKe 
(KporyueBHH, PocTOBueBa, 1984; KpacHHKOB, JIoMOHocoBa, 1990). Bo Bcex HCTOHHHKax 
ZUIfl 3TOTO BH^a npHBOAHT (nOA pa3HbIMH Ha3BaHHHMH) TOJIbKO AHnJIOHAHOe HHCJIO XpO- 

mocom 2n = 18 (cm.: XpoMocoMHbie.., 1969; AranoBa n AP-, 1990; Index.., 1981, 1984, 
1988, 2003). 

Saussurea amara (L.) DC., 2n = 26 (3. P.). Pecny6jinKa EypHTHH, oxp. r. yjiaH-y^3, 
4)parMeHT ocTenHeHHoro Jiyra y aaponopTa, 12 IX 1989, N® 6957, H. npo6aTOBa, B. Ce- 
jieAeu. 

B0CT0HH0eBp0neHCK0-K))KH0CH6HpCK0-lteHTpaJlbH0a3HaTCKHH JiyrOBO-CTenHOH BHA, 
rajio(f)HT. Ha P,ZJB, r^e S. amara H3BecTeH kslk oueHb pe^xoe 3aHocHoe pacTeHne, 6biJi 
nccjieAOBaH y r. Xa6apoBcxa: 2n = 26 (npo6aTOBa h AP-, 1996). O^HaKo H3 Cn6npn, 

B TOM HHcue H3 HpKyTCKOH 06 JI., B0CT04HbIH CaHH, PJlft BH^a npHBOAHTCA HHCJia XpO- 

mocom 2n = 26, 26 + 0 - 2B, 42 (cm.: AranoBa n AP-, 1990; Index.., 1994). 

Serratula coronata L., 2n = 22 (A. T.). HpicyTCKaa o6jl, 3ajiapHHCKHH p-H, 
oxp. noc. Xop-Taraa, yponume Illeparyji, p. Taraa, noHMeHHbm jiyr, 15 VII 2005, 
N® 229, B. Mo3ep, B. HennHora. 
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BocTOHHoeBponeHCKO-a3HaTCKHH (?) onymeHHo-JiyroBOH bha. B3aHMooTHomeHM 
ero c 6 jih 3 khm, npeHMymeciBeHHO aMypo-KopeiicKHM, bhaom (hjih hoabhaom?) S. man- 
shurica Kitag. ocraiOTCfl hchchbimh. /Jo chx nop He MO^ceT CHHTaTbca pemeHHbiM 
Bonpoc o npoH3pacTaHHH S. coronata s. str. Ha P^B. Rjix S. coronata H3BecTHbi hhc- 
Jia xpoMOCOM 2n = 22 (6 ojh»iuhhctbo onpeAejieHHH), 24 h 30; Asa nocjieAHHX, bo 3 - 
mokho, ouihSohhbi, a yKa3aHHe 2n = 22 c P,ZJB (ITpuMopcKHii Kpan), Bepojrmo, otho- 
chtcakS. manshurica (cm.: XpoMocoMHbie.., 1969; AranoBaHAp., 1990; Index.., 1991). 
fljifl S. manshurica 6 bijio ycTaHOBJieHO Taoce 2n = 22, b IIpHMopcKOM xpae h AMyp- 
ckoh o 6 ji. (IIpoSaTOBa, CoKOJioBCKaa, 1990; BojiKOBa h ap*, 1999; IIpoOaTOBa h ap*, 
2005). 


BORAGINACEAE 

Lithospermum officinale L., 2n = 28 (3. P.). HpKyTCKaa o6jl, Ycojibckhm p-H, b 
1.5 km Ha ceBepo-BOCTOK ot ycTbfl p. ToiicyK, jicbmh 6eper peKH, noHMeHHMH Jiyr, 
14 VIII2004, JSfs 10471, A. ITpyAHHKOBa, A. HyAHHOB. 

EbpochShpckhh onymeHHo-JiyroBOH bha. Hero b jimepaType npHBOAflTca hhc- 
na xpoMOCOM 2n = 28 (Sojibhikhctbo yKa3aHHH, b tom nncjie c Ajrra;i), 2n = 28 + 0 - 2B 
h 56 (cm.: XpoMocoMHbie.., 1969; Index.., 1981, 1984, 1988, 1994, 1996, 2000, 2003; 
AranoBa h AP-, 1990). Ha PffB npeACTaBJieH He 3TOT bha, a L. eiythrorhizon Siebold et 
Zucc., TaiOKe c 2n = 28 (cm.: AranoBa h AP-, 1990; IIpoOaTOBa h AP-, 2000). 


BRASSICACEAE 

* Dimorphostemon pectinatus (DC.) Golubk., 2n = 14 (3. P.). HpKyrcKaa o6ji., 3h- 
mhhckhh p-H, b 2 km k BOCTOKy ot noc. MacJumoropcK, 6eper npoTOKH p. OKa, Ha raneHr 
HHKe, 10 VII 2005 r., Ns 10470, B. Hemmora. 

IIpeHMymeCTBeHHO BOCTOHHOCHbHpCKO-aMypCKHH npHdpe^CHO-OTMeJIbHblH bha. 
OnncaH c K»KHoro noOepem,;! EaiiKajia. Ha PflB peAOK. Hhcjio xpomocom y BHAa (h b 
poAe!) HecneAOBaHO BnepBbie. TaKoe )Ke AHnjiOHAHoe hhcjio 2n = 14 mbi bh^bjihjih Ha 
PflB y bhaob 6nH3Koro poAa Dontostemon Andrz. ex C. A. Mey. (cm.: AranoBa h Ap., 
1990). 

Rorippapalustris (L.) Bess., 2n = 32 (A. T.). HpKyrcKafl o6ji., TyjiyHCKHH p-H, oxp. 
noc. Eaotoh, npyA p. EAoroH, y CTaporo TpaKTa, Ha MejiKOBOAte, 22 VII 2006, N° 318, 
A. THyTHKOB, B. HenHHora. 

nOHTH KOCMOnOJlHTHMH OTMeJIbHO-6oJIOTHbIH BHA- HhCJIO XpOMOCOM 2n = 32 A™ 
Hero npHBOAHJiH MHoroKparao b MHpoBoii JiHTepaType; b Ch6hph 3tot bha paHee nccjie- 
AOBajiH H3 ^KyTHH, Ha Pfl,B — c HyKOTKH h KypnjibCKHx octpobob (cm.: Index.., 1981, 
1985; AranoBa h AP-, 1990; Probatova et al., 2000). 


CALLITRICHA CEAE 

Callitrichepalustris L., 2n = 20 (A. I\). HpKyrcKan o6ji., TyjiyHCKHH p-H, noc. nep- 
4)hjiobo, p. MaHyT, no 6epery peKH, b cbipoM noHH^ceHHH, 20 VII 2006, JSfe 295, A. Hiy- 
thkob, B. HenHHora. 

nOHTH KOCMOnOJlHTHMH B0AH0-60JI0THbIH BHA- Ha OH 6bIJI HCCJieAOBaH B n P H- 
MopcKOM Kpae h Ha CaxajiHHe (2n = 20: npobaTOBa h AP-, 2001; npo6aTOBa h AP-, 
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2007a). B Ch6hph otot bha HCCJieAOBajiH c Boctohhoto Caraa (xp. TyHXHHexHH), h 
2n = 20 e^HHo^yniHo npHBOAHTca ajih BHAa noA pa3HbiMH Ha3BaHHHMn b aobojibho mho- 
roHHCJieHHBixHCTOHHHKax (cm.: XpoMocoMHBie.., 1969; Index.., 1981,1985,1988,1991, 
1994, 1998; AranoBa h AP-, 1990). Ohcbhaho, TeTparuiOHA (4x, npn x = 5), Tax xa k 
b 3tom poAe H3BecTeH bha c 2n = 10 (cm.: Index.., 1998). 

CHENOPODIA CEAE 

Teloxys aristata (L.) Moq. (Chenopodium aristatum L.), 2n = 18 (3. P.). Hhthh- 
cxan o6u., IUhjixhhcxhh p-H, oxp. xc.-a. ct. Xoji6oh, noHMapexn, 10 IX 1992, Ns 8094, 
C. KyApnH. 

IIpeHMymecTBeHHo io)XHOcH6Hpcxo-ijeHTpajibHoa3HaTCXHH OTMenbHbin bha; Ha VffB 
OH 3aXOAHT nOHTH HCXJIIOHHTeJIbHO Ha IOTQ IIpHMOpCXOrO Xpafl. fl,HnJ10HAHOe HHCJIO 
xpomocom 2n = 18 yace 6 hjio H3BecTHo aji* BHAa H3 Boctohhoh Ch6hph h Apyrnx pe- 
thohob, a Tax^ce H3KHTan (cm.: AranoBa hap*, 1990; Index.., 1991,1998,2003), oho ace 
HeAaBHO 6biJio nojiyneHO Ha P,ZJB — c p. Pa3AOJibHaa (CyH(|>yH) b IIpHMopcxoM xpae 
(IIpo6aTOBa h Ap., 2004). 


FAB A CEAE 

* Astragalus sericeocanus Gontsch., 2n = 16 (3. P.). PecnyOjiHxa EypjmM, IIpH- 
OanxajibcxHH p-H, b5xmx lory ot c. Typxa, Ha necxax 6epera 03. Eaiixaji, 11 IX 2004, 
Ns 9693, B. HenHHora. 

3hacm noOepexcba Eanxajia, ncaMMO(])HJibHbiH bha. Hhcjio xpomocom HecneAOBaHO 
BnepBbie, npnneM — 6jih3 xjiaccHHecxoro MecTOHaxoxcAeHHfl A. sericeocanus. fl,HnnoHA 
(2x). 

Oxytropis lanata (Pall.) DC., 2n = 16 (3. P.). Pecny6nnxa Byparaa, ripHOafixanb- 
cxhh p-H, b 5 xm x iory ot c. Typxa, necnaHbie aiohm no 6epery 03. Bafixan, 11 IX 2004, 
Ns 10487, B. HenHHora. 

Boctohhoch6hpcxhh ncaMMO(])HJibHO-CTenHOH bha, 3axoA«mHH b ceBepHyio Moh- 
tojihk). OnncaH c p. CejieHrn h pacnpocTpaHeH npenMymecTBeHHO b BaiixaJibCXOH Ch- 
6npH. O. lanata cymecTBOBajio eAHHCTBeHHoe onpeAeneHHe nncna xpomocom — 
c o-Ba OjibxoH: 2n = 16 ()KyxoBa, 1983). flnnjioHA (2x). 

Trifolium lupinaster L., 2n = 32 (A. T.). HpxyTCxaa o6n., 3hmhhcxhh p-H, noc. Ea- 
TaMa, jiHCTBeHHHHHO-cocHOBbiH Jiec, 10 VII 2005, Ns 14884 (184), B. Mo3ep, A. THy- 

THXOB. 

BocTOHHoeBponeHCxo-CH6Hpcxo-AajibHeBocTOHHbiH onymeHHO-nyroBOH bha (3aHOC- 
hmh b CeB. AMepnxe). OneHb nojiHMop(j)HbiH bha. Ha P,ZJB oh 6biJi HaMH HccjieAOBaH 
Ha Hhhchcm AMype Ha 03. Yabijib h b IIpHMopcxoM xpae, OacceHH p. PyAHOH (2n = 32: 
riaBJioBa h AP-, 1989), oto hhcjio xpomocom no3AHee 6buio nojiyneHO c no6epe)Xba 
03. XaHxa (HaniH AaHHbie). OAHaxo H 3 HpxyTcxoii o6ji. Aflfl T. lupinaster paHee 6biJio 
H3BecTH0 2n = 48, h j\jik BHAa nocToaHiio npHBOA^Tcn o6a 3thx qncjia xpomocom (ABa 
ypoBHH njioHAHOCTH — 4x h 6x, npn x = 8), xoth Bee ace HanOojiee oObiHHo 2n = 32; 
coodmaiOTCH Tax>xe 2n = 16, 32 + 3B, 40 (cm.: XpoMOcoMHbie.., 1969; AranoBa h ap*, 
1990; Index.., 1991, 1994, 1998). ^muiOHAHoe hhcjto xpomocom Bp^A jih othochtch 
x 3TOMy BHAy. B npnOpexcHOMopcxHX paiioHax Ha lore PflB T. lupinaster 3aMeinaeTCfl 
6jih3xhm bhaom T. pacificum Bobr., Taxace c 2n = 32 (AranoBa h Ap., 1990 h HaniH ho- 
Bbie AaHHbie). 
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Vicia baicalensis (Turcz.) B. Fedtsch., 2n = 12 (A. T.). MpxyTCxan o6n., 3hmhh- 
cxhh p-H, noc. EaTaMa, jiHCTBeHHHHHO-cocHOBbin jiec, 10 VII 2005, No 14780, 14781 
(186), A. THyTHKOB. 

Boctohhoch6hpckhh jiecHon bha, xotopmh Ha P^B oTcyTCTByeT, a npe^CTaBueH 
3,aecb 6jih3khh — aMypo-xopeHCxnn bha V. ramuliflora (Maxim.) Ohwi (V. baicalen¬ 
sis auct. fl. Or. Extr.); oAHaxo bo mhothx UHTepaTypHbix HCTOHHHxax no xpoMocoMaM 
3th BHAbi CMemnBaKDTCH noA Ha3BaHHeM «V. baicalensis» . Run o6onx bhaob n3Becrao 
TOJibKO AnnuonAHoe hhcjio xpoMocoM 2n = 12, npn 3tom V. baicalensis 6biu nccjieAO- 
BaH n b EanxajibcxoH Qi6npH (cm.: XpoMocoMHbie.., 1969; AranoBa n AP-, 1990; In¬ 
dex.., 1981, 1988, 1991). 

V unijuga A. Br., 2n = 12 (A. T.). HpxyTCxa# o6ji.: 1) TynyHCXHH p-H, b 6km k 
ioro-3anaAy ot noc. Hxen, jieBbifi 6eper p. Hxen, b cochobom jiecy no xpyroMy 6epero- 
BOMy CKJiOHy, 23 VII 2006, Ns 321, A. rHyraxoB, B. HerniHora; 2) TyjiyHCXHH p-H, oxp. 
noc. riep(J)HJiOBo, p. MaHyT, C0CH0B0-6epe30Bbin jiec, 21 VII 2006, N° 307, A. THyTH- 
kob, B. HenHHora. — 2n = 14 (A. T.). HpxyTCxaa o6ji., 3hmhhcxhh p-H, b2kmk iory 
ot noc. OcnnoBCKHH, onyniKa cochoboto Jieca no 6epery CTapnubi p. Okh, 8 VII 2005, 
No 167, B. HenHHora, A. THyraKOB. 

K>HCHOcn6npcKo-AajibHeBOCTOHHbiH onymeHHO-jiecHOH bha, oneHb nojiHMop(j)HMH. 
nojiHMop(J)H3M V. unijuga Taioxe HaxoAHT 0Tpa>xeHHe b cymecTBOBaHHH BHyTpn bh- 
Aa 2—3 KapnojiornHecKHX pac: c 2n = 12 (npeo6uaAaeT), 2n = 24 (HepeAKo) n oAHaacAM 
(b CTapofi jimepaType H3 .SnoHHH) 6mjio npnBeAeHO 2n = 36. Ha BepxHeM AMype mm 
bmhbjijijih 2n = 12 h 2n = 24; o6e pacbi BMHBJUiJiHCb HaMn n b npnMopcKOM xpae; ah- 
njioHAHyio pacy (c 2n = 12, a Tax>xe 2n = 12, 14) npHBOAHun H3 Kmas; name TeTpanjio- 
HAHyK), c 2n = 24, npnBOAHJin H3 Kman, Kopen h Aiohhh. H3 Cn6npn (b tom Hiicjie 
c Ajrrafl) coo6majm TOJibKO 2n = 12 (Bee ccmjikh cm.: XpoMocoMHbie.., 1969; AranoBa 
h AP-, 1990; Index.., 1990, 1991, 1994, 1996, 1998, 2003; npo6aTOBa n AP-, 2005 n Ha- 
mn HOBbie AaHHbie). Co3AaeTcn BnenaTjieHne, hto b AaJibHeBocTOHHon nacra apeajia 
V. unijuga HMeiOT MecTO (J)opMOo6pa30BaTeubHbie npoijeccbi Ha ocHOBe nomnuioHAH- 
3aunn. Mohcho npeAnouo^cHTb, hto cnGnpcxan nacTb apeaua BHAa hbu^ctch 6onee 
ApeBHeii. PacnpeAejieHHe ypoBHen njioHAHocra b apeajie V. unijuga s. str. n B3anM00T- 
HomeHHH c 6jih3khmh BOCTOHHoa3naTCKHMH TaxcoHaMH (HanpnMep, V. ohwiana Hoko- 
kama) Hy>xAaioTCfl b cneunajibHOM H3yHeHnn. Heo6xoAHMbi noATBep>XACHHfl cymecTBo- 
BaHHH 2n = 14 y V. unijuga. CjieAyeT o6paraTb BHHMaHne Ha cneunajibHyio pa6oTy, no- 
CBflmeHHyio V. unijuga aggr. H3 Kopen (Lee, 1972 — aht. no: Chromosome Index.., 
2004). 


HALO RAG A CEAE 

Myriophyllum sibiricum Kom., 2n = 28* (A. T.). HpxyTCxan o6n., HepeMxoB- 
ckhh p-H, oxp. noc. Hn>XH5ifl HpeTb, 6eper xapbepHoro 03epa, b boac, 2 VIII 2006, 
No 345, A. THyraxoB, B. L IennHora. 

noHTH rouapxTHHecxnn BOAHbin bha. OnncaH c KaMnaTXH h npeACTaBJieH bo Bcex 
pernoHax PA.B, nacTO BCTpenaeTca n b Cn6npn. Mm Hamun b jinTepaType CBeAeHna 
o HHcne xpoMocoM TOJibxo y M. exalbescens Fern., xotopmh CHHTaeTcn ero chhohhmom: 
OAnaxo noA tbxhm Ha3BaHneM npHBOAflTca nncjia 2n = 42 h HHorAa 2n = 14 (cm.: Xpo¬ 
MocoMHbie.., 1969; Index.., 1981, 1985). Bha BnepBbie nccjieAOBaH b Cn6npH h eme He 
HCCJieAOBaH Ha PA,B. 
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HYDROCHA RITA CEA E 


Hydrilla verticillata (L. fil.) Royle, 2n = 16 (A. I\). HpKyrcKan o6ji., TanmeT- 
ckhh p-H, OKp. noc. lOpra, npyA Ha p. HepeMXOBan, b BOAe, 28 VII 2006, N° 330, A. Fny- 
thkob, B. HenHHora. 

EBpa3HaTCKO-a(j)pHKaHCKHH BOAHblH BHA, 3 aHOCHbIH b CeBepHOH AMepHKe. Ha P/JB 
oh BCTpenaeTCH npeiiMymecTBeHHo b Oacceme AMypa, a TaioKe Ha KpaiiHeM lore npH- 
MOpbfl; b Ch6hph H. verticillata BCTpenaeTCH HenacTO (npeHMymecTBeHHO b 3ana^HOH 
Ch6hph). Hhcjio xpomocom y H. verticillata Ha P,ZJB 6 biJio HCCJieAOBaHO b AMyp- 
ckoh o6ji. h b npwMopcKOM Kpae: 2n = 16 (cm.: AranoBa h ap*, 1990; npo6aTOBa h ap*, 
2006a). B o6niHpHOH jiHTepaType jinx 3Toro bhas npHBO^HTCH HHCJia xpomocom 2n = 16, 
24, 32 (cm.: XpoMocoMHbie.., 1969; Index.., 1968, 1981, 1984, 1988, 1990, 1991, 1996, 
1998, 2003), ho HaH6ojiee nacTo — 2n =16. nonyjinijHH c TpnnjiOHAHbiM hhcjiom xpo- 
mocom 2n = 24 (3to hhcjio npHBOAHTcn h H 3 ^[noHHH, cm.: Index.., 2006) othocht k H. li- 
thuanica (Andrz. ex Bess.) Dandy (ecjiH 3tot CTepHJibHbiH bha npH3HaeTC ji). B Ch6h- 
pH H. verticillata paHee He 6biji uccjieAOBaH. 


1 RID ACE A E 

Iris humilis Georgi, 2n = 24 (3. P.). Pecny6uHKa BypHTHH, CejieHrHHCKHH p-H, b 
1 km K»KHee c. HoBo-CeueHrHHCK, KaMeHHCTaa ropHan CTenb c MHHAajieM, 11 IX 2004, 
N« 9416, H. npo6aTOBa, B. Cejie^eu. 

IOx(HocH6HpcKo-aMypcKHH jiyroBo-CTenHoii bha, 3axoAflmHH b KmaH, a Ha lore 
P,ZJB — b npHaMypbe h ioro-3anaAHoe npHMopbe. ^jih Hero coo6maiOTCfl nporaBope- 
HHBbie ^aHHbie (HHor^a noA chhohhmhhhbim Ha3BaHHeM «Iris mandshurica Maxim.»): 
2n = 22, 24, 27, 28, 72 (cm.: XpoMocoMHbie.., 1969; Index.., 1998, 2000). HaMH hhcjio 
xpoMocoM y I. humilis (2n = 24) 6buio onpe^ejieHo b 6accemie 03. XaHKa (npo6aTOBa 
h AP-, 20076) h Ha p. Pa3AOJibHan (CyH(J)yH), naMHTHHK npnpoAbi conKa CeHbKHHa LUan- 
xa, ho orry^a >xe B. H. CTapoAy6u,eB h JI. H. MnpoHOBa (1990) onpe^ejiHJiH y BHAa 
2n = 28; H3 Ch6hph coo6majiH 2n = 22, 27 (cm.: AranoBa h ap», 1990). Heo6xoAHMbi 
^ajibHeimme HCCJieAOBaHHH BHAa. 


LAMIA CEAE 

Glechoma hederaceae L., 2n = 18 (A. I\). HpKyTCKan o6ji., TyjiyHCKHH p-H, b3kmk 
ceBepy ot r. TyjiyHa, noc. IlHcapeBo, Ha yjinue y 3a6opa, 20 VII2006, Ns 296, A. Tny- 

THKOB, A. OpOJIOB. 

EBpOCH6lipCKHH JiyrOBO-OTMeJlbHblH H COpHO-pyZjepaJIbHblH BHA, 3aHOCHblH Ha 
P,ZJB, rjxt BCTpenaeTCH pe;iKO, a 3aMemaeTcn 3Aecb 6jih3khm BocTOHHoa3HaTCKHM bh- 
AOM G. longituba (Nakai) Kuprian. Bee HCCJieAOBaHHbie HaMH Ha P,ZJB o6pa3ijbi ot- 
hochtca k 3TOMy nocjieAHeMy BHAy, c 2n = 36. G. hederacea HHTeHCHBHO H3ynajiH b 
pa3Hbix nacTHx ero apeajia, rAe b ochobhom bbihbjihjih 2n = 36, oAHaKo BpeMH ot 
BpeMeiiH Taioxe npHBOAHJiH 2n = 18 (HanpHMep, b 3anaAHOH Ch6hph) h peAKo — 
2n = 24 (cm.: XpoMocoMHbie.., 1969; Index.., 1981, 1984, 1985,1988, 1991, 1996, 1998, 
2000, 2003; Majovsky et al., 1987; AranoBa h AP-, 1990). Mbi He HCKjnonaeM, hto k 
G. hederacea s. str. cjieAyeT oraocHTb TOJibKO 2n = 18 hjih hto AunjiOHAHan paca Hbme 
3aHHMaeT He6ojibmyio nacTb o6mero apeajia BHAa. Heo6xoAHMbi AajibHeHHiHe HCCJieAO- 
BaHHfl. 
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Lycopus europaeus L. 2n = 22 (A. F.). HpKyTCKan o6jl, HepeMxoBCKHH p-H, 
OKp. noc. TojiyMeTb, no 6epery CTapHijbi p. FojiyMeTb, 1 VIII 2006, Ns 340, A. THyTH- 
kob, B. Hemmora. 

EbpochShpckhh npH6pe^CHOBOOTO-6onoTHbin bha. Ha P,ZJB oh oTcyTCTByeT, xoth 
b 3tom pernoHe poA npeACTaBJieH BecbMa pa3Hoo6pa3HO. MHoroHHCJieHHbie JiHTepaTyp- 
Hbie yKa3aHM Tame AaiOT rjvl L. europaeus hhcjio xpomocom 2n = 22, jihuib OAHa^c- 
Abi — 2n = 24 (cm.: XpoMocoMHbie.., 1969; Index.., 1984,1985,1988,1990,1994,1996, 
1998,2000, 2003; Majovsky et al., 1987; AranoBa h ap*, 1990). B Ch6hph L. europaeus 
HecneAOBaH BnepBbie. 

Phlomoides tuberosa (L.) Moench, 2n = 14 (A. T.). HpKyTCKan o6jl, 3hmhhckhh p-H, 
B 3 KM K K)rO-3anaAy OT noc. OCHnOBCKHH, JIHCTBeHHHHHO-COCHOBblH Jiec, 8 VII 2005, 
Ns 166, A. THyraKOB. 

EBponeficKO-cpeAH3eMHOMopcKo-K))KHocH6HpcKHH bha. Ha PflB BCTpenaeTca Kax 
peAKoe 3aHOCHoe pacTeHHe, h hhcjio xpomocom y Hero eme He HccjieAOBaHo b 3tom pe- 
raoHe. B HHTepaType aha BHAa npHBOA^Tca (noA Ha3BaHHeM «Phlomis tuberosa») pa3- 
HOo6pa3Hbie HHCJia xpomocom, b tom HHcne H3 3anaAHoii Ch6hph: 2n = 14, 21, 22, 24, 
H3 hhx HanOonee nacTO — 2n = 22 (cm.: XpoMocoMHbie.., 1969; Index.., 1981, 1994, 
2000; AranoBa h Ap., 1990). YKa3aHHe 2n = 11 (Index.., 1984) — oimiOKa BCJieACTBHe 
HCKa^ceHHa AaHHbix nepBOHCTOHHHKa. nojiyneHHoe HaMH b npnOaHKajibe (rAe 3tot bha 
HecneAOBaH BnepBbie) hhcjio xpomocom 2n = 14 — peAKoe ajm BHAa h Hy^cAaeTca b ho- 

BblX nOATBep^CACHH^X. 


LEMNA CEAE 

Lemna turionifera Landolt, 2n = 40 (A. T.). HpKyTCKaa o6ji., TyjiyHCKHH p-H, 
OKp. noc. Eaotoh, b Jiyace y Aoporn, 22 VII2006, Ns 136, A. THyraKOB, B. Hemmora. 

rOJiapKTHHeCKHH (?), npeHMymeCTBeHHO KOHTHHeHTaJIbHblH, BOAHblH BHA, AOBOJIb- 
ho peAKHH Ha PflB, ho oObiHHbiH b EaihcaJibCKOH Ch6hph. Mbi HanuiH b jimepaType He- 
MHoroHHCJieHHbie yKa3aHH« nnceji xpomocom jijix L. turionifera : 2n = 40, 42, 50, 80 
(Index.., 1994, 1998). L. turionifera HecneAOBaH BnepBbie aji* P®, h HaMH nojiyneHo 
HaHMeHbinee H3BecTHoe jui % Hero hhcjio xpomocom. 


NYMPHAEA CEAE 

Nuphar lutea (L.) Smith, 2n = 34 (A. T.). HpKyTCKaa o6ji.: 1) YcTb-OpAbiHCKHH 
OypHTCKHH aBTOHOMHbiH oxpyr, OKp. noc. HbirAa, p. TojiyMeTb, b boa©, 1 VIII 2006, 
Ns 334, A. THyraKOB, B. Hemmora; 2) 3hmhhckhh p-H, noc. OcnnoBCKHH, npoTOHHan 
CTapnna p. Okh b npeAenax nocejiKa, 9 VII 2005, Ns 14749 (179), A. THyraKOB, B. He- 
nHHora. 

EBponeHCKO-3anaAHoa3HaTCKHH boahwh bha, c boctohhoh rpaHHuen apeajia b Eaii- 
KajibCKOH ph(J)toboh 30iie. Ha Pfl,B oOnTaeT Apyroii bha — N. pumila (Timm.) DC., c 
MeHee KpynHbiMH ijBeTKaMH (2n = 34 — npodaTOBa h Ap., 20076), a Tame 3Aecb, Ha ce- 
BepHOM npeAeJie pacnpocTpaHeHH* (Ha p. Khh — npHTOK p. Yccypn, 6acceHH AMypa), 
BCTpenaeTC^ peAHanuinH bha (Juiopbi P® N. japonica DC. (2n = 34 — npo6aTOBa h ap*, 
2006a). fljifl N. lutea b jiHTepaType HMeeTCfl p^A onpeAejieHHH xpomocom, b t. h. H3 npn- 
OaHKajiwi, 2n = 34 (cm.: XpoMocoMHbie.., 1969; Index.., 1968, 1981, 1990, 2000, 2003; 
AranoBa h Ap., 1993). 
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PLANT A GINA CEAE 


Plantago media L., 2n = 12 (A. T.). HpKyTCKan o6n., TynyHCKHH p-H, OKp. noc. Eao- 
toh, npyn p. Eaotoh y CTaporo TpaKTa, no 6epery, 22 VII 2006, N° 312, A. THyTHKOB, 
B. HennHora. 

EBpa3HaTCKHH (?) OTMeJlbHMH H nOJiyCOpHblH BHA, 3aHOCHbIH b CeBepHOH AMepn- 
Ke h b pBHeTponHnecKHX h cy6TponnHecKHX CTpaH. Ha PflB (r^e 3 tot bha eme 
He HccjieAOBaH) Ha6moAaeTcn BTopHHHoe pacuiHpeHHe ero apeajia, h b HeKOTopbix 
cyOperaoHax P,ZJB oh hbji^ctch 3aH0CHbiM. P. media xoporno H3yneH b KapnonorHHe- 
CKOM OTHOHieHHH, npHHeM B npe^eJiaX BHfla nOCTOflHHO BbIHBJIHKDTCH 2 HHCJia XpOMOCOM 

(2 ypoBHH njioHAHocra) — 2n = 12 h 24 (2x, 4x), ho Sojibiumhctbo onpe^eneHHH otho- 
chtch k 2n = 24; B npHdamcanbe >k e 6mjio H3BecTHO 2n= 12 (cm.: XpoMOCOMHbie.., 
1969; Index.., 1968, 1981, 1984, 1985, 1988, 1994, 1996, 1998, 2000, 2003; Majovsky 
et al., 1987; AranoBa h aP-, 1993). IIo-BHAHMOMy, TeTpannoHAHan paca BHAa 6onee 
aKTHBHo pacnpocTpaHaeTCH. IIpeACTaBJiHeT HHTepec H3yneHHe pacnpeAeneHH* xpoMO- 
comhhx pac P. media b apeajie BHAa. 


POACEAE 

* Bromopsis korotkiji (Drob.) Holub (Bromus ircutensis Kom.), 2n = 56 (3. P.). Pec- 
ny6jiHKa EypnTHn, BocTOHHoe nodepencbe 03. Eaincaji, ajohm, 121X2004, JVs 9382, 
B. HenHHora. 

3HAeMHHHbIH ncaMMO(|)HJIbHbIH BHA IIpHSaHKaJIbfl, 3aXOA«mHH TaK^Ce Ha BepXHHH 
AMyp (b npeAejiax Hhthhckoh o6n.). Hhcjio xpomocom y BHAa nccjieAOBaHO BnepBbie. 
OKTonjioHA (8x). 3to ace hhcjio xpomocom (2n = 56) xapaKTepHO h An a 6nH3Koro k 
B. korotkiji (h TaKnce 3HAeMHHHoro) BHAa B. ornans (Kom.) Holub, HecneAOBaHHoro Ha- 
mh Ha KaMHaTKe (cm.: AranoBa h AP-, 1993). 

Calamagrostis obtusata Trin., 2n = 28 (3. P.). PecnySnnKa EypnTHn, npnSaHKanb- 
ckhh p-H, OKp. c. Typxa. KpyToii ceBepo-3anaAHbifl ckjioh, CMemaHHbiH nec c SaAaHOM, 
11 IX 2004, No 9697, B. Hemmora. 

BoCTOHHOeBpOneHCKO-CH6HpCKHH (3aXOA«mHH B MOHrOHHK)) neCHOH BHA, c eAHH- 
CTBeHHHM MecTOHaxoacAeHHeM Ha PflB — b npHMopcKOM Kpae (6yxTa TepHefl), ao chx 
nop He noATBep^CACHHbiM. Hero cymecTBOBajio eAHHCTBeHHoe — Harne onpeAe- 
jieHHe HHCJia xpomocom (2n = 28) H3 Hoboch6hpckoh o6n. (npobaTOBa h ap», 1991). 
B Boctohhoh Ch6hph bha HCCJieAOBaH BnepBbie. 

* Deschampsia altaica (Schischk.) Nikiforova, 2n = 26 (3. P.). PecnySnHKa Ey- 
Phthh, Boctohhbih CaHH, Khtohckhc Ajibnbi, neBodepeacbe p. TopnbiK-roji, BepxoBbe 
KJiioHa Xyma-ron, noA nepeBajioM k 03. Hnbnnp, bmc. 2350 m HaA yp. m., 3a6ononeH- 
Hbiii Jiyr b noiiMe Kjnona Xyina-ron, 12 VIII 2002, JVe 9623, n. UlyMKHH. 

K)>khoch6hpckhh (?) BbicoKoropHbm (ropHOTyHAp ob biii h OTMenbHO-ropHOJiyro- 
boh) bha. OnncaH c AnTan. Ha Boctohhom Carae bha HaxoAHTcn 6 jih3 boctohhoh rpa- 
HHUbi cBoero apeajia. HccjieAOBaH b KapHonornnecKOM OTHomeHHH BnepBbie. nonyneH- 
Hoe hhcjio xpoMocoM 2n = 26 — Hanbonee odbiHHoe b cnoncHOM poAe Deschampsia 
P. Beauv. ^HnjiOHA (2x). 

D. koelerioides Regel, 2n = 26 (3. P.). PecnyOnmca EypnTHn, Boctohhmh Ca«H, Kh- 
TOHCKne Ajibnbi, neBodepencbe p. ropnbiK-Ton, BepxoBbe icmona Xyma-ron, noA nepe- 
BanoM k 03 . HnbHHp, noiiMeHHbiH nyr, Bbic. 2350 m HaA yp. m., 12 VIII 2002, JSfe 9624, 

n. IliyMKHH. 
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K)HCHOCH6HpCKO-UeHTpaJlbHOa3HaTCKHIi BbICOKOrOpHbIM (OTMeUbHO-ropHOJiyrOBOIl) 
biia. OnncaH c TflHb-UlaHH. ^jih Hero cymecTBOBaun HeMHoroHHcueHHbie onpe^ene- 
hhh xpoMocoM (2n = 26) c AuTau h IlaMHpa, a Taxuce c rop ceBepHoro npnnccbiKKyubu 
(cm.: AranoBa h ap*, 1993; A. n. CoKouoBCKau, no MaTepnauaM H. C. Ilpo6aTOBOH). 
B EaHKajibCKOH Ch6hph nccueAOBaH BnepBbie. Ha Boctohhom CauHe 3 tot bha Haxo- 
AHtch y boctohhoh rpaHnijbi CBoero apeajia. 

* D. turczaninowii Litv., 2n = 26 (3. P.). Pecny6jiHKa EypuTnu, BOCTOHHoe no6e- 
pe>Kbe 03. EaHKaji, 215-n km Eypry3HHCKoro TpaKTa, necnaHo-KaMeHHCTbin nuuuc, 
VIII 2004, JV 2 9400, O. AHeHxoHOB; HpKyTCKau o6ji., Oubxohckhh p-H, 03. Eaincau, 
o-b Ojibxoh, noc. Y3ypbi, 6eperoBon Baji, 30 VIII 2004, Ns 9401, B. HennHora. 

3hacm npn6aHKajibH, npnGpeucHOBOAHO-OTMeubHbin bha. OnncaH c no6epexa>fl 
03. Eaincau (n-OB Cbhtoh Hoc). Hhcuo xpomocom y BHAa HccueAOBaHo BnepBbie. 

Festuca sibirica Hack, ex Boiss. (Leucopoa albida (Turcz. ex Trin.) Krecz. et Bobr.), 
2n = 28 (3. P.). HpKyTCKan o6ji., YcTb-OpAbiHCKHH 6ypuTCKHH aBTOHOMHbiH oKpyr, 3pn- 
XHT-EyjiaraTCKHH p-H, b6kmk ceBepo-3anaAy ot noc. Eo30h, pacna^oKp. CyxauKyuAa 
(npaBbiii npHTOKp. Kyzja), crenHOH ioxchbih ckuoh, 18 VI 2005, N° 10523, B. Henmiora, 
A. Bepxo3HHa, C. Poc6ax. 

npeHMymecTBeHHo k»khoch6hpckhh (3axoAHT b MoHrojiHio h ceBepo-BOCTOHHbiH 
KHTafi) CKajibHO-ocbmHOH AByAOMHbiH BH ^ HHor^a BCTpenaeTcu na necKax. OnncaH 
c EanKajia. ,ZJo cnx nop HeT noATBepucAeHHH, hto F. sibirica BCTpenaeTcu n Ha P/JB 
(oh yKa3biBaeTCH, Ha ocHOBaHnn oneHb CTapwx c6opoB, am KaMnaTKH n OxoTCKoro no- 
6epem>u, hto HaM npeACTaBuueTCU MauoBepouTHbiM). Hohth He nccjieAOBaHHbin bha: 
Auu Hero cymecTBOBajio eAHHCTBeHHoe yKa3aHne nncua xpomocom (2n = 28, am «Leu- 
copoa sibirica»), OTHOcumeecu k KOHijy 1920 -xtoaob, 6e3 npoHCxoucAeHHu nccueAO- 
BaHHoro MaTepnajia (cm.: XpoMocoMHbie.., 1969). Bha npHHaAueacHT k o6oco6jieHHOMy 
noApoAy Leucopoa , bhabi KOToporo npeACTaBJieHbi npenMymecTBeHHO b ropHbix cncTe- 
Max A3nn. TeTpanjionAHoe hhcuo xpomocom 2n = 28 — Hanbojiee o6biHHoe am rpynnbi 
Leucopoa. HeAaBHO HaMH 6biuo BnepBbie ony6jinKOBaHO hhcuo xpomocom (2n = 28) n 
am Apyroro BHAa ototo poACTBa — F. blepharogyna (Ohwi) Ohwi, c rop Chxot3-Auh- 
hu (npo6aTOBa n AP-, 20076), KOTopbin othochtch k nncuy peAHanmnx bhaob (jmopbi PO. 

Glyceria triflora (Korsh.) Kom., 2n = 20 (A. I\). HpKyTCKan o6u., TyuyHCKnn p-H, 
noc. nep(j)HJiOBO, p. MaHyT, no 6epery cTapnHHoro 03epa, 20 VII 2006, JSfc 289, A. Fuy- 
thkob, B/Hemmora. 

BocTOHHoeBponencKo-K»KHocH6npcKo-AajibHeBocTOHHbin npn6peucHOBOAHO-6ojiOT- 
Hbin bha, oneHb nouHMop(j)HbiH. Han6ouee o6biHHbin bha MaHHinca b EanKaubCKon Cn- 
6npn n Ha P/JB. npnMenaTejibHo, hto oh oTcyTCTByeT Ha Kypnuax, n tojibko peuHKTo- 
Bbie nonyMunn H3BecTHbi Ha KaMHaTKe (b AOJinHe p. KaMHaTKa), xoth Ha CaxaunHe 3to 
o6biHHoe pacTeHne. G. triflora 6biji MHoroKparao HaMH nccueAOBaH TaKuce b IIpHMop- 
ckom Kpae, b npnaMypbe, Ha CaxaunHe n Ha KaMHaTKe; 3to hhcuo xpomocom H3BecTH0 n 
H3 Cn6npn — ilKyrau, TyBa (cm.: AranoBa n AP-, 1993 n Harnn HOBbie onpeAeueHnu). 
KHTepecHO, hto 3tot bha nccueAOBaun HCKuiOHHTeubHO OTenecTBeHHbie aBTopbi n npn- 
tom HeMHoroHHcueHHbie. B BanKaubCKOM pernoHe G. triflora nccueAOBaH BnepBbie. 
^nnuonAHoe hhcuo xpomocom 2n = 20 y BiiAa KOHCTaHTHO. 

Poa ircutica Roshev., 2n = 28 (3. P.). HpKyTCKau o6u., roueu ropbi XaMap-/Ja6aH, 
npaBo6epeucbe p. CHe)KHau, Bua>KHbin ocbinaiomnncu ckuoh, 2004 r., JV 2 9403, C. Ka- 

UIOUCHblH. 

3hacm Boctohhoto CauHa (TyHKHHCKnn xpe6eT), onymeHHo-uecHon n ropHouyro- 
boh bha. MauonccueAOBaHHbin (bo Bcex oraomeHnux) bha HeucHoro cncTeMaTnnecKo- 
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ro nojiOHcemui h poucTBa. Ero npHHHCJuum k ceKUHH Homalopa (E[po6aTOBa, 1973) huh 
k ceKUHH Nivicolae (Ii,BejieB, 1976). OuHaxo b HacToamee BpeMU mbi ckjiohhcmcu k to- 
My, hto 3to caMOCTOHTejibHan jihhhu 3B0jik)uhh poua Poa L., h He HCKJHonaeM rnSpHu- 
hoh npnpoubi BHua, TaK KaK y P. ircutica npocueucHBaiOTCu nepTbi He tojibko ceKUHH 
Homalopoa (P. remota Forsell.), ho h noucexuHH Malacanthae , cexuHH Poa (.P . smir- 
novii Roshev.?). fljin P. ircutica yuce 6mjio H3BecTHO 2n = 28 h, KpoMe toto, 2n = 42 
(cm.: KporyueBHH, PocTOBueBa, 1984), hto, KaK 6yuro, nouTBep>KuaeT Harny rnnoTe3y 
(ripo6aTOBa, 1973) o th6phuhom npoHCxoncueHHH BHua, nocKOJibKy u.na bhuob nouceK- 
UHH Malacanthae xapaKTepHbi HecTa6HJibHbie HHCJia xpomocom h b ocoSchhocth rexca- 
nuoHUHoe hhcjio 2n = 42 (xoTopoe y P. ircutica Bee uce HyucuaeTcn b nouTBep>KueHHux). 

* Puccinellia interior Sorensen, 2n = 28 (A. T.). HpKyTCKan o6ji., TyuyHCKHH p-H, 
noc. nep(J)HJioBO, p. MaHyT, no 6epery cTapHHHoro 03epa, 20 VII2006, Ne 283, A. THy- 
thkob, B. HenHHora. 

B0CT0HH0CH6HpCK0-CeBep0aMepHKaHCKHH npH6peUCHO-OTMeJIbHbIH H nOJiyCOpHblH 
bhu, rauo(J)HT. HccueuoBaH b KapnouornHecKOM oTHomeHHH BnepBbie. Bhu H3 poucTBa 
P. hauptiana Krecz., /pm KOToporo Taioxe xapaKTepHO 3 to TeTpamiOHUHoe hhcjio xpo- 
mocom 2n = 28. 


POLYGONACEAE 

Persicaria hydropiper (L.) Spach, 2n = 18 (A. T.). HpKyTCxan o6ji., 3hmhhckhh p-H, 
noc. EacauaeBKa, b Jiyuce y uopora, 31 VII 2006, N° 332, A. THyTHKOB, B. Hemmora. 

EBpa3HaTCKHH (KaK 3aHOCHbIH - H B CeB. AMepHKe) npH6pe^CH0B0UH0-60J10THbIH 

biiu. UlnpoKo npeucTaBJieH b EamcajibCKOH Ch6hph h b kukhoh nacra P,ZJB. Ha P,ZJB oh 
6biJi HaMH HCCJieuoBaH b npHMopcxoM xpae, 6accenH p. Pa3U0JibHau (Cyii(j)yH), h Ha 
o-Be PyccKHH 6jih 3 BjiauHBocTOKa — 2n = 20, h hmchho oto hhcjio xpomocom name 
upyrnx npHBOAUT b JiHTepaType ujih P. hydropiper (= Polygonum hydropiper ); ouHa- 
ko HHorua coo6maK)TCH Taioxe HHCJia 2n= 18, 22, 24, npnneM 2n= 18 yKa3biBajiH 
H3 KpacHonpcKoro xpa h (cm.: XpoMocoMHbie.., 1969; Index.., 1981, 1984, 1985, 1988, 
1994, 1996, 1998, 2003, 2006; AranoBa h up., 1993; Flpo6aTOBa h up., 2000 h HaniH ho- 
Bbie uaHHbie). Heo6xouHMbi HOBbie nouTBepucueHHH 2n = 18 ujih P. hydropiper. 


POT AMO GE TON A CEA E 

Potamogeton compressus L., 2n = 26 (A. T.). HpKyrcKan o 6 ji., TanmeTCKHK p-H, 
oxp. noc. lOpTbi, npyu p. HepeMXOBau, b Boue, 28 VII 2006, N° 329, A. THyTHKOB, 
B. HenHHora. 

EBpa3naTCKHH BouHbiH bhu. Ha PflB oh BCTpenaeTcn peuce, neM b Ch 6 hph, h rjiaB- 
HbiM o6pa30M no AMypy; peuKHM CTaHOBHTCH yxce k BocToxy ot 03. Eanxaji. Mbi HanniH 
b JiHTepaType Bcero 3 yxa3aHHu Ha hhcjio xpomocom y P. compressus : 2n = 26 (cm.: 
XpoMocoMHbie.., 1969; Index.., 1984; Majovsky et al., 1987). B PO bhu uccjieuoBaH 
BnepBbie. 

P. gramineus L., 2n = 52 (A. T.). HpxyTCKau o 6 ji., HepeMXOBCKHH p-H, oxp. noc. Hhuc- 
huh HpeTb, 6eper KapbepHoro 03epa, b Boue, 2 VIII 2006, N° 344, A. rHyraxoB, B. He- 
nnnora. 

rojiapKTHHecxHH bouhmh bhu. Ha OTMejiHx o6pa3yeT KapJIHKOByiO Ha3eMHyK) (J)Op- 
My. UinpoKO pacnpocTpaHeH nonra no Been Ch 6 hph h P,ZJB. C KaMnaTKH ujih P. gra- 
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mineus H3Becrao 2n = 52 (Typ3eHK0B, 1995). B JimepaType jjjui bujxzl HMeiOTCH HeMHo- 
roHHCJieHHbie ^aHHwe: 2n = 52 (cm.: XpoMOCOMHbie.., 1969; Index.., 1984). B Ch6hph 
3tot bh jx Hccjie^oBaH BnepBbie. 

P. lucens L., 2n = 52 (A. T.). HpKyTcxan o6ji., YcTb-Op^biHCKHM 6ypnTCKHH oxpyr, 
OKp. noc. Hbir^a, p. TojiyMeTb, b Bo^e, 1 VIII 2006, Ns 335, A. THyTHKOB, B. HenHHora. 

EBpOneHCKO-CpeOT3eMHOMOpCKO-K))KHOCH6HpCKMH BO^HblH BH^. B EaHKaJIbCKOH 
Ch6hph ,oh BCTpenaeTCH He nacTo, a Ha P,ZJB H3BecTeH no e/iHHCTBeHHOMy MecTOHaxo^c- 
^eHHio — b 6acceiiHe AMypa (Ha p. CejieM/pxa). MajiOH3yneHHbiH bh^; b HeMHoronnc- 
UeHHblX HCTOHHHKaX Hero npHBO£HTCfl HHCJIO XpOMOCOM 2n = 52 (cm.: XpOMOCOM- 
Hbie.., 1969; Index.., 1981; Majovsky et al., 1987). B PO hhcjio xpomocom y P. lucens 
Hecue^oBaHO BnepBbie. 

P. tenuifolius Rafin., 2n = 52 (A. T.). HpxyTcxafl o6u., 3hmhhckhh p-H, b3kmk 3a- 
na^y ot noc. OcnnoBCKnn, b cTapnue p. Okh Ha niy6HHe 60 cm, 9 VII 2005, N° 14739, 
14740 (176), A. THyraKOB, B. Mo3ep. 

BocTOHHOcn6npcKo-ceBepoaMepHKaHCKHH bo^hbih bh^, cna6o oTipaHHHeHHbin ot 
P. alpinus Balb.; mnpoKO pacnpocTpaHeH n b Cn6npn, n Ha P,ZJB (r^e bbixo^ht k Mop- 
ckhm no6epe^cbHM). JXnn Hero Ha P,ZJB — b IIpHMopcKOM Kpae (6jih3 ycTbn p. Py^Hon) 
6mjio nouyneHO 2n = 52, n 3to >xe hhcjio xpomocom yica3biBajiH jjjm BH#a b jimepaTy- 
pe, HHor^a no# Ha3BaHHeM «P. alpinus ssp. tenuifolius» (cm.: Index.., 1981, 1984, 1991; 
AranoBa h #p., 1993). 


PRIMULACEAE 

Lysimachia davurica Ledeb., 2n = 42 (A. T.). HpxyTCKaji o6ji., 3hmhhckhh p-H, 
noc. IIl,HJib6eH, 6epe3HHK no 6epery CTapmibi p. 3HMa, 12 VII 2005, N° 200, A. Tuy- 

THKOB. 

IIpeHMymecTBeHHO aMypo-nnoHCKHH onymenHo-JiyroBon bh^. Ha P,ZJB 3to Han- 
6onee o6biHHbiii bh^ Bep6eiiHHKa, Heo^HOKparao 3^ecb HCCJie^oBaHHbiH, ho b Ch6hph, 
xy^a 3tot bh^ e^Ba 3axo£HT Ha 3ana^HOM npeflejie CBoero pacnpocTpaHeHHH (b npn6aH- 
xajibe), L. davurica HCCJie^OBaH BnepBbie. B apeajie L. davurica Ha P,ZJB Ha6jno^aiOTCH 
2 HHCJia xpoMocoM (2 ypoBHH njioH^HOcra) — 2n = 28 h 42 (4x h 6x), o/uiaxo 3th xa- 
pHOJiorHHecKHe pacbi He noxa3biBaiOT HeTxoii reorpa(j)HHecKOH npnypoHeHHOCTH: o6a 
HHCJia BbiHBJiHiOTCH y BH^a b npHMopcKOM xpae, 2n = 28 — TaKxce b Xa6apoBcxoM xpae 
(no AMypy), a 2n = 42 H3BecTHo H3 AMypcxoH o6ji. (AranoBa h ^p., 1993; npo6aTOBa h 
^p., 1998; npo6aTOBa h ^p., 2005; npo6aTOBa h ^p., 2006a, a Tax^ce HaniH HOBbie ^aH- 
Hbie), ho H3 £noHHH h KopeH H3BecTHO TOJibKo 2n = 42 (Index.., 1984, 1991, 1994), b 
tom HHCJie Kax «L. vulgaris var. davurica». Cjie^yeT npoflOJDKHTb ^ajibHenmee H3yne- 
HHe pacnpeaejieHHfl xpoMocoMHbix pac b apeajie L. davurica. 

L. vulgaris L., 2n = 42 (A. T.). HpKyTcxan o6ji., TyjiyHCKHH p-H, noc. nep(j)HJiOBO, 
p. MaHyT, 6eper CTapHHHoro 03epa, 20 VII 2006, JM° 287, A. THyTHKOB, B. HenHHora. 

EBpocn6HpcKO-ueHTpajibHoa3HaTCKHH jiyroBOH bh#, oneHb 6jih3khh k L. davurica. 
Ha P^B oh we BCTpenaeTCH (oh 3aMemaeT nocjie^HHH x 3ana,zjy ot Eanxajia). B Hpxyr- 
ckoh o6ji. nacTo BCTpenaiOTCH nepexo^Hbie (J^opMbi Me^y 3thmh BHjjaMH. XapaKTe- 
pH3yeTCJi ^ByMH ranaMH ubctkob (Tax>xe KJieiiCToraMHbiMH) h oneHb 3HanHTejibHbiM no- 
JIHMOp(J)H3MOM, B TOM HHCJie H B KapHOJIOrHHeCKOM OTHOHieHHH. MHOrOHHCJieHHbie 

hctohhhkh npHBOAsrr ^jih L . vulgaris 2n = 28, 42, 56, 70, 83, 84, 84 + 0 - 4B, 85, 86, 
88 (cm.: XpoMocoMHbie.., 1969; Index.., 1981, 1988, 1994, 1996, 2003, 2006; Majovsky 
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et al., 1987; AranoBa h AP-, 1993). CyAfl no xapHOTaxcoHOMHHecxoii CHTyauHH b 3toh 
rpynne, AajibHeBocTOHHan nacTb ee o6mero apeajia npe^cTaBJweTC^ 6ojiee ApeBHen, a 
bch rpynna, bo3mo>xho, niOpHAoreHHafl, r^e npoijeccbi ni6pHAH3auHH npoAOJnxaiOTCfl n 
noHbme. BocnpoH3Be^eHHio cnoco6cTByioT xjiencToraMiui y L. vulgaris n oneHb ajihh- 
Hbie noji3ynHe KopHeBnma y L. davurica , xoTopbie, no HaniHM Ha6jnoAeHHHM, MoryT bh- 
XOAHTb Ha nOBepXHOCTb nOHBbl H BbinOJIHHTb poub «CTOJIOHOB». 


RANUNCULACEAE 

Halerpestes salsuginosa (Pall, ex Georgi) Greene, 2n = 48 (3. P.). Pecny6jiHKa Ey- 
pHTRH, CejieHrnHCKHH p-H, Mexc^y r. rycnH 003 epcK n c. Taxon, 03. Cyub^araoe, 3a- 
coueHHbin 6eper 03epa, 11 IX 2004, N° 9409, H. ripoOaTOBa, B. CejieAeij. 2n = 48 
(A. T.). PecnyOjiMKa EypflTHJi, Myxop-lUnOnpcKHn p-H, JieBbiH 6eper p. Xhjiok, Hanpo- 
thb noc. rio^jionaTKH, no cbipoMy 6epery cTapmjbi, 13 VI 2006, JVb 272, H. EHymeH- 
ko, H. CanoBapoB; HpxyTcxan o6ji., YcTb-OpAHHCXHH 6yp^TCKnn aBTOHOMHbin oxpyr, 
3pnxHT-ByuaraTCKHH p-H, oxpecTHOcra noc. TyninT, 6eper 03. OpAbmcxoe, 17 VI 2005, 
JV 2 13950 (145), A. THyTHKOB, B. Hemmora. 

K>HCHocH6npcKo-ueHTpajibHoa3HaTCKHH bha 3acojieHHbix MecTOo6nTaHHn; eABa 3a- 
xoaht Ha P,ZJB BocTOHHbiM KpaeM CBoero apeana (Ha BepxHeM AMype). OAHaxo Ha P,ZJB 
3a Hero Hepe^KO npHHHMajicn H. sarmentosa , AOCTaTOHHO pacnpocTpaHeHHbin b 3tom 
pernoHe. Bee yxa3aHHfl HHCJia xpomocom c PffB (2n = 16) n Taxoro ace HHCJia H3 Ch6h- 
pn jxjisl «Halerpestes salsuginosa» hjih «Ranunculus salsuginosus» (cm.: AranoBa n AP-, 
1993) othochtch b AencTBHTejibHOCTH K //. sarmentosa, a H. salsuginosa Ha P^B eme He 
nccjieAOBaH. H 3 Cn6npn (AjiTan, KpacHonpcxHH xpan, TyBa, Boctohhbih Ca;m) ajm 
«H. salsuginosa » npnBOAHTCH HHCJia 2n= 16 n 48, OAHaxo AHnJiOHAHoe hhcjio xpo- 
mocom 2n = 16 othochtch He k 3TOMy, a kH. sarmentosa , n eAHHCTBeHHO npaBHJibHbiM 
AJih BHAa HBJiaeTCH reKcanjioHAHoe hhcjio xpomocom 2n = 48 (cm. XpoMocoMHbie.., 
1969 — xax «H. ruthenica»; Index.., 1985, 1988, 1996). H3 CeBepo-BocTOHHoro Kman 
AJifl H. ruthenica (Jacq.) Ovcz. {= H. salsuginosa) 6bijio yxa3aHO 2n = 14 (cm.: Index.., 
2000), ho 3to yxa3aHne, bhahmo, othochtch x xaxoMy-TO BHAy H3 poAa Ranunculus , n 
2n = 46 ajw «Ranunculus sarmentosus» m ApreHTHHbi (cm.: Index.., 1998) Tax>xe Tpe- 
6yeT yTOHHeHHH. 

H. sarmentosa (Adams) Kom., 2n = 16 (A. T.). HpxyTCxan o6ji.: l)HepeMXOB- 
cxhh p-H, noc. TojiyMeTb, cbipan o6oHHHa Aoporn, 1 VIII 2006, N° 342, A. THyraxoB, 
B. HenHHora; 2) YcTb-OpABiHcxnH 6ypHTCxnn aBTOHOMHbin oxpyr, 3xnpnT-ByjiaraT- 
cxhh p-H, oxp. noc. YcTb-OpAa, no 6epery npyAa, 16 VI 2005, JV 2 13728 (135), A. THy- 
thxob, B. HennHora. 

K}HCHOCH6npCXO-AeHTpaJlbHO-BOCTOHHOa3HaTCXHH OTMeJIbHblH BHA, raJIO(j)HT. llln- 
poxo pacnpocTpaHeH b yMepeHHbix mnpoTax CeBepHon A3hh. Ha PffB bbixoaht Ha 
Mopcxne no6epe^cbn. K 3TOMy BHAy othochtch aobojibho MHoroHHCjieHHbie onpeAejie- 
hhh 2n = 16 jxnsi «H. salsuginosa » hjih «Oxygraphis salsuginosa » h npe>XAe Bcero — 
onpeAejieHHH c P,ZJB (cm.: XpoMocoMHbie.., 1969; AranoBa h AP-, 1993). EAHHCTBeH- 
ho npaBHJibHbiM j \ j \% Halerpestes sarmentosa ABJineTca AHnjiOHAHoe hhcjio xpomocom 
2n = 16. Mbi npeAnojiarajiH, hto Mo>xeT 6biTb BbiHBJieH h TeTpanjioHAHbin (c 2n = 32) 
TaxcoH, xoTopbiii ao chx nop He 6wji H3BecTeH. B nocjieAHee BpeMH 3TO npeAnojio>xe- 
Hne, bhahmo, onpaBAajiocb, Tax xax H3 Kman coo6iiihjih 2n = 32 rjir « Halerpestes sar- 
mentosa» (Yang Q.-e., 2001 — uht. no: Index.., 2006). HecoMHeHHO, hto penb 3Aecb 
AOJDXHa HATH 06 OC 06 OM, TeTpanJIOHAHOM TaxcoHe. 
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Ranunculus repens L., 2n = 32 (A. I\). HpKyTCKan o6ji.: 1) TyjiyHCKHH p-H, 
noc. HKefi, b jiyace y Aoporn, 24 VII 2006, N° 325, A. THyTHKOB, B. HenHHora; 2) 3h- 
mhhckhh p-H, noc. 3yjiyMan, no 6epery p. 3HMa, 13 VII 2005, Ns 15109 (213), A. Tny- 
TI1KOB; 3) yCTb-OpAbIHCKHH 6ypflTCKHH aBTOHOMHLIH OKpyr, 3xHpHT-ByJiaraTCKHH p-H, 
b 6 km k ceBepo-3ana^y ot noc. Eo30h, p. Cyxaa Kyn^a (npaBbin npnTOK p. Kyzja), no 6e- 
pery pexn, 18 VI 2005, JV 2 JV 2 14197, 14198 (151), B. Hemmora, A. THymKOB. 

roJiapKTHHecKHn OTMejibHO-JiyroBOH bha, oneHb nojiHMop(J)HbiH. R. repens 6 biu He- 
OAHOKpaTHO nccjie^OBaH b Cn6npn, b tom HHCJie b ripnGanKanbe (cm.: KporyjieBHH, Po- 
CTOBueBa, 1984), a Ha P,ZJB — b ripnMopcKOM Kpae, Ha AMype, Ha n-OBe KaMnaTKa, Ha 
CaxajiHHe h KypHJibCKHX ocipoBax, o-b KyHaninp (2n = 32 — CoKOJioBCKan h AP-, 1989; 
Majiaxa, 1990; AranoBa h Ap., 1993; Py^bixa, 1995; ripo6aTOBa h AP-, 2007a). Mhoto- 
HHCJieHHbie aBTopbi npHBOAflT ajih BHAa 2n = 32 (b tom HHCJie H3 Rnomm), OAHaKo H3- 
peflxa coo6maioTCH TaKxce HHCJia xpomocom 2n = 16, 24, 28, 48 (cm.: XpoMOCoMHbie.., 
1969; AranoBa h Ap., 1993; Index.., 1981, 1984, 1985, 1988, 1990, 1991, 1998, 2000, 
2006). IIpHMeHaTejibHO, hto Ha KaMHaTKe ]\mi «R. repens var. tenuis Pohle et Tolm.» 6bi- 
jio onpeAeneHO 2n = 24 (Majiaxa, 1990). 

Ranunculus reptans L., 2n = 32 (A. T.). HpKyTCKan o6u., 3 hmhhckhh p-H, noc. Och- 
noBCKHH, no 6epery npoTOHHOH CTapnijbi p. Oxa, cbipofi rajienHHK, 9 VII2005, N« 14741 
(177), A. THyTHKOB, B. Mo3ep. 

ronapKTHHecKHH oTMejibHbiH bha, pacnpocTpaHeHHbiH no BceMy PflB, TAe oh 6biji 
HCCJieAOBaH Ha Hn^cHeM AMype (2n = 32 — CoKOJioBCKan h ap*, 1989). 3to hhcjio xpo- 
mocom 2n = 32 6biJio H3BecTH0 TaK^ce H3 Ch6hph, H3 CeBepo-BocTOHHoro KHTan h Apy- 
thx HacTefi o6niHpHoro apeana 3toto BHAa, no oneHb MHoronHCJieHHbiM jiHTepaTypHbiM 
HCTOHHHKaM, H JlHHIb OAHa>KAbI 6bIJ10 npHBeAOHO TBKHCe 2n = 48 (cm.: XpOMOCOMHbie.., 

1969; Index.., 1981, 1984, 1985, 1988, 1990, 1994, 1998, 2000, 2003, 2006; AranoBa 
h AP-, 1993). 

Ranunculus sceleratus L., 2n = 64 (A. I\). Pecny6jiHKa Byparan, Myxop-UlH- 
6hpckhh p-H, jieBbiH 6eper p. Xhjiok, HanporaB noc. IIoAJionaTKH, 3a6ojio4eHHbin 6e- 
per CTapHUbi, 13 VI2006, JV 2 268, H. EHymeHKO, H. CanoBapoB; HpKyTCKaa o6jl: 1) Ty¬ 
jiyHCKHH p-H, noc. IIep(j)HJioBo, p. MaHyT, no 6epery CTapHHHoro 03epa, 20 VII 2006, 
N° 290, A. THyTHKOB, B. Hemraora; 2) TyjiyHCKHH p-H, OKp. noc. Eaotoh, p. Eaotoh, 
y CTaporo TpaKTa, Ha MenKOBOAbe npyAa, 22 VII 2006, Ns 317, A. THyTHKOB, B. Hemi- 
Hora; 3) YcTb-OpAbmcKHH 6ypnTCKHH aBTOHOMHbm OKpyr, 3xnpHT-ByuaraTCKHH p-H, 
noc. Kancan, BpeMeHHbin BOAoeM Ha 6epery p. KyAa, no MemcoBOAbio, 16 VI 2005, 
JV 2 13952 (134), A. HiyTHKOB, B. HennHora, O. CyxapbKOBa. 

r OJiapKTHHeCKHH (?) OTMejibHbiH BHA, nOJIHMOp(j)HbIH, TSLK>KQ H B KapHOJIOTHHeCKOM 
OTHomeHHH. B jiHTepaType ajih R. sceleratus npHBOAflTcn 2n = 16, 32 h 64, hto cooTBeT- 
CTByeT 3 ypoBHHM nJiOHAHOcra: 2x, 4x, 8x (npn x = 8), npnneM npenMymecTBeHHO co- 
o6uiaeTCH 2n = 32 (cm.: XpoMocoMHbie.., 1969; Index.., 1981, 1984, 1985, 1990, 1994, 
1998, 2006). H 3 ilxyTHH, c Ajrrafl, a Tax^ce H3 IIpnGaHKajibH npHBOAHJiH 2n = 64, H 3 3a- 
naAHon Ch6hph (IIpHo6be) — 2n = 32 h 64, H3 KpacHonpcKoro Kpan — 2n = 16 (cm.: 
AranoBa h AP-, 1993), a H3 ilnoHHH h KHTan — 2n = 32. OAHaKo Ha P,ZJB, rAe mbi TaK^ce 
HCCJieAOBajiH R. sceleratus , KOTopbiH CHHTaeTCH 3Aecb 3aHOCHbiM (b IIpHMopcKOM Kpae h 
Ha CaxauHHe), bo Bcex cjiynanx 6bnio BbiHBJieHo tojibko 2n = 56 (cm.: AranoBa h ap-, 
1993; IIpo6aTOBa h ap*, 2000, 2001,2004), ho HeAaBHo HaMH 6bijio o6Hapy^ceHo (Bnep- 
Bbie Ha PflB!) h o6biHHoe m* R . sceleratus hhcjio xpomocom 2n = 32 (IIpo6aTOBa h ap*, 
20076). flajibHeBocTOHHbie nonyjiHUHH c 2n = 56, CKopee Bcero, npeACTaBJinioT oco6bih 
bha, ho Ha P,ZJB TaK^ce, Beponrao, cymecTByeT h 3aHOCHbiH R. sceleratus (c 2n = 32). He- 
o6xoahmbi AaJibHeniHHe HCCJieAOBaHHH. 
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Thacla natans (Pall, ex Georgi) Deyl et Sojak (= Caltha natans Pall, ex Georgi), 
2n = 32 (A. T.). HpxyTCxaa o6ji.: 1) TyjiyHCXHH p-H, oxp. noc. Eaotoh, p. Eaotoh, y 
CTaporo TpaKTa, no 6epery npyaa, 22 VII 2006, Ns 314, A. rHyraxoB, B. Hemmora; 
2) 3hmhhcxhh p-n, noc. OcnnoBcxHH, no 6epery cTapnijbi p. Okh, 9 VII 2005, Ns 181, 
A. THyTHKOB. 

IIpeHMymecTBeHHo BOCTOHHocn6Hpcxo-ceBepoaMepHxaHCXHH npn6pe>xHOBOAHO-6o- 
jiOTHbin bha, 3axo^mnn h b MoHrojimo. npeACTaBHTejib MOHOTunHoro poAa Thacla 
Shach. PaHee bha 6bui HCCJieAOBaH xax b Cn6npn (b tom HHCJie b HpxyTcxon o6ji.), Tax n 
Ha P/JB (BepxoBbH p. AHa^bipb; BepxHHH h Hh>xhhh AMyp; 6accenH p. Pa3AOJibHOH 
b ripHMopcxoM xpae), h Be3^e 6bijio ycTaHOBJieHO hhcjio xpomocom 2n = 32 (cm.: Kpo- 
ryueBiiH, PocTOBueBa, 1984; AranoBa h ap*, 1993; Index.., 1994, a Tax>xe HaniH HOBbie 
^aHHbie). OAHaxo HMeiOTCJi yxa3aHHH h AnnjiOHAHoro HHCJia xpomocom 2n = 16 H3 Moh- 
rouHH h KaHa^w (cm.: XpoMocoMHbie.., 1969; Index.., 1985). Ectb ocHOBaHM nojiaraTb, 
hto ^HnjioHAHan paca motkqt othochtbch x oco6oMy TaxcoHy. Heo6xoAHMbi ^ajibHeii- 
niHe Hccjie^oBaHHH BHAa. 


ROSACEAE 

Comarum palustre L., 2n = 28 (A. T.). Hpxyrcxaa o6ji., TyjiyHCXHH p-H, io>XHbie 
oxp. noc. IIep(J)HJiOBO, p. Illaparoji (jieBbiii npHTOx p. MaHyr), noAnpy>xeHHoe Aoporoii 
03epo, no 6epery, 21 VII 2006, JVe 302, A. THyraxoB, B. Hemmora. 

rojiapxTHnecxHH Gojiothbih bha. Ha P,3,B C. palustre 6bin HCCJieAOBaH Ha HyxoT- 
xe — 2n = 36, 42, 60 (civi.r AranoBa h AP-, 1993), Ha CaxajiHHe — 2n = 42 (npo6aTOBa 
h Ap., 2007a), b AMypcxoH o6ji. h b npHMopcxoM xpae — 2n = 28 (ITpo6aTOBa h AP-, 
2005; npo6aTOBa h AP-, 20066). B jimepaType am C. palustre (aobojibho xopomo H3y- 

HeHHOTO B XapHOJlOTHHeCXOM OTHOmeHHH) npHBOAHTC^I AeJia^ CepHH HHCeJI XpOMOCOM: 

2n = 28, 36, 42, 60, 62, 62—64; oAHaxo noAaBJiniomee SoJibiiiHHCTBo AaHHbix npnxo- 
Ahtch Ha 2n = 42, b tom HHCJie H3 Ch6hph (.Hxynni, npn 6 aHxajibe), ho H3 ElpHo 6 bH oa- 
Ha^cAbi coo6iiihjih 2n = 28 (cm.: XpoMocoMHbie.., 1969; Index., 1968, 1981, 1984, 1985, 
1988, 1990, 1994, 1996; KporyjieBHH, PocTOBijeBa, 1984; Majovsky et al., 1987; Ara- 
noBa h AP-, 1993). nojiynaeTCJi, hto HaHMeHbmee am BHAa hhcjio xpomocom 2n = 28 xb- 
jineTCH peAKHM am Hero, a Han 6 ojiee nacTo y C. palustre BCTpenaeTcn rexcanjioHAHoe 
HHCJIO 2n = 42, XOTOpoe, B03MO>XHO, rH 6 pHAHOrO npOHCXO^CAeHHH. H 0 JlHM 0 p(j)HbIH BHA- 
BnOJIHe BepOHTHO, HTO 3th HHCJia XPOMOCOM MOryT OTHOCHTbCJI H X pa3HblM TaXCOHaM. 
Heo 6 xoAHMbi cneuHanbHbie HccjieAOBaHim. 

+ Potentilla norvegica L., 2n = 56 (A. T.). Hpxyrcxaji o6ji., TyjiyHCXHH p-H, b3xmx 
ceBepy ot r. TyjiyHa, noc. ILicapeBo, Ha yjinue y 3 a 6 opa, 20 VII2006, JV 2 297, A. THy- 

THXOB, A. OpOJIOB. 

nOHTH XOCMOnOJIHTHblH (?) OTMeJIbHblH H nOJiyCOpHblH BHA, OHeHb nOJIHMOp(j)HbIH. 
Ha P,3,B oh CHHTaeTCH 3 aHOCHbiM. Hhcjio xpomocom y BHAa 6bijio onpeAejieHo Ha P/JB 
b 6 acceHHe AMypa, Ha CaxajiHHe h b npHMopcxoM xpae: 2n = 56 (cm.: AranoBa h AP-, 
1993; npoGaTOBa h AP-, 2007a h HaniH HOBbie AaHHbie), a b Ch6hph — Ha Eanxajie, b 
ilxyTHH (2n = 56, c. 63) h 6jih3 HoBocnGnpcxa — 2n = c. 70 (cm.: AranoBa h AP-, 1993). 
B uejiOM y P. norvegica H 3 BecTHbi pa 3 Hoo 6 pa 3 Hbie HHCJia xpomocom: 2n = 42, 56, c. 63, 
c. 70 h 70, OTpa>xaiomHe pa3JiHHHbie ypOBHH njioHAHOCTH ( 6 x, 8 x, lOx), OAHaxo ah- 
njiOHAHan h a ax<e TeTpanjioiiAHan pacbi y 3Toro BHAa He H3BecTHbi, hto MO>xeT cbhac- 
TejibCTBOBaTb b nojib 3 y ero rH 6 pHAHoro npoHCXo>XAeHHfl. Han 6 ojiee nacTo am P • nor¬ 
vegica npHBOA^TCJi 2n = 56 h 70, ocTajibHbie HHCJia peAKH (cm.: XpoMocoMHbie.., 1969; 
Index.., 1984, 1985, 1990, 1991, 1994, 2006; AranoBa h AP-, 1993). 
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RUB IA CEAE 


Rubia cordifolia L., 2n = 22 (3. P.). Pecny6jiHKa EypnTHfl, CejieHTHHCKHH p-H, b 
1 km k iory ot c. HoBocejieHraHCK, KaMeHHCTan ropHan CTem> c MHH^aneM, 11 IX 2004, 
Ns 9718, H. C. ITpoOaTOBa, B. n. Cejiefleu. 

B0CT0HH0CH6HpCK0-B0CT0HH0a3HaTCKHH OnyilieHHO-JiyrOBOH H CKaJIbHblH BHA. 
Ha P,ZJB pacnpocTpaHeH b k»khoh KOHTHHeHTajibHOH nacra peraoHa. B JimepaType ajih 
R. cordifolia HeoAHOKparao yKa3braajiH hhcjio xpomocom, h TOJibKO — 2n = 22, b tom 
HHCJie H3 Kman h .SnoHHH, a b npHMopcKOM Kpae 3tot bha 6biji HCCJie^OBaH A. IT. Co- 
kojiobckoh (cm.: XpoMocoMHbie.., 1969; Index.., 1968, 1984, 1988, 1990, 1991, 1998, 
2003; AranoBa h Ap., 1993). B Ch6hph bha HCCJieAOBaH BnepBbie. 


SCROPHULARIA CEAE 

Limosella aquatica L., 2n = 36 (A. I\). HpKyTCKan o6jl, TannieTCKHM p-H, OKp. 
noc. CTapbiii AKyjibineT, Jiyaca Ha jiecHOH Aopore, 27 VII 2006, N° 328, A. HiyTHKOB, 
B. HenHHora. 

nOHTH KOCMOnOJIHTHblH OTMeJIbHblH BHA, BblXOAflHJHH H Ha MOpCKHe no6epe^Cb^. 
UlnpoKO pacnpocTpaHeH b Ch6hph h Ha PflB. OAHOJieTHHK. HaMH L. aquatica 6biji 
HCCJ ieAOBaH b 6acceiiHe AMypa, HanporaB r. Xa6apoBCKa (2n = 40), h b jimepaType 
AJih BHAa npHBOAHTCH nonra HCKjiioHHTejibHo — 2n = 40, oneHb peAKO — 2n = 36 
(cm.: XpoMocoMHbie.., 1969; Index.., 1985, 1988, 1994, 2000; Majovsky et al., 1987; 
AranoBa h Ap., 1993). B Ch6hph L. aquatica paHee He HCCJieAOBajiH. nojiyneHHoe hhc¬ 
jio xpomocom 2n = 36 Hy^CAaeTCH b hobbix noATBep>KAeHHflx. 

Scrophularia incisa Weinm., 2n = 24 (3. P.). Pecny6jimca EypHTira, IIpH6aHKajib- 
CKHHp-H, OKp. c. Typxa, 161 -hkm Tpaccbi ot r. yjiaH-YA3, Ha A*OHax, 11 1X2004, 
No 9684, B. HenHHora. 

K)^CHOCH6HpCKO-AeHTpaJIbHOa3HaTCKHH CKaJIbHO-CTenHOH BHA, CHHTaeTCH nOJIH- 
Mop(J)HbiM. Hhcjio xpomocom y Hero paHee HCCJieAOBajiH b TyBe (3anaAHbiH CanH) h Ha 
AjiTae (2n = 24), H3 IIpH6aHKajibH 6 bijio npHBeACHo 2n = c. 70, a H3 Mohtojihh — 
2n = c. 50 (cm.: AranoBa h AP-, 1993; Index.., 1996). Heo6xoAHMo AaJibHemuee H3yne- 

HHe BHAa. 


SPARGANIA CEAE 

* Sparganium rothertii Tzvel., 2n = 30 (A. T.). HpKyTCKaa o6ji., 3hmhhckhh p-H, 
noc. IL|,ejib6eH, b BOAe CTapmibip. 3nMa, 12 VII 2005, No 201, A. THyraKOB, C. Poc6ax. 

BocTOHHOCHGnpcKo-AajibHeBocTOHHbiH npH6pe>KHOBOAHO-6ojioTHbiH bha- Ha OH 
BCTpenaeTCH peAKO h npeHMymecTBeHHO b OacceiiHe AMypa. Mbi He HanuiH b jimepaTy- 
pe AaHHbix ajih S. rothertii : 3tot bha HaMH, CKopee Bcero, HCCJieAOBaH BnepBbie. 


UR TIC A CEAE 

Urtica dioica L., 2n = 48 (A. T.). HpKyTCKan o6ji., 3hmhhckhh p-H, noc. HrHaii, Ha 
yjiHue y 3a6opa, 31 VII 2006, N® 333, A. HiyTHKOB, B. HenHHora. 

EBponeHCKO-CpeAH3eMHOMOpCKO-K)HCHOCH6HpCKHH BHA, 3aHOCHbIH BO MHOTHX CTpa- 
Hax h KOHTHHeHTax, aKTHBHo pacnpocTpaHHeTcn nejioBeKOM. Ha VffB 3to peAKoe 3aHoc- 
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Hoe pacTeHHe (h 3^ecb oh eme He nccjie^oBaH). Bh^ xoporno H3yneH b pa3HHHHbix nac- 
thx ero coBpeMeHHoro apeana, h ycTaHOBJieHO, hto oh oneHb nojiHMopcJmbm Taioxe h 
b KapHOJiorHHecKOM OTHomeHHH: jxiiR Hero H3BecTHbi HHeua xpoMocoM 2n = 24, 26, 32, 
48, 52, 56; npn 3tom Haw6ojiee nacTo npHBOAflT 2n = 48 h 52, a H3 HpicyTCKOH o6ji. 6buio 
H3BecTHo 2n = 52 (cm.: XpoMocoMHbie.., 1969; Index.., 1981, 1984, 1985, 1988, 1990, 
1994, 1996, 1998, 2000, 2003; Majovsky et al., 1987; AranoBaH^p., 1993). Bo3mo>kho, 
hto 2n = 48 ABJHieTCfl npoH3Bo,zjHbiM ot TeTpanJiOHOToro HHCJia xpomocom 2n = 52. 
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SUMMARY 

Chromosome numbers of 60 species of vascular plants from the Baikal Region (East Siberia) are 
presented, for 7 of them chromosome counts have been made for the first time: Astragalus sericeoca- 
nus Gontsch. (2n = 16), Bromopsis korotkiji (Drob.) Holub (2n = 56), Deschampsia altaica (Schischk.) 
Nikiforova (2n = 26), D. turczaninowii Litv. (2n = 26), Dimorphostemon pectinatus (DC.) Golubk. 
(2n = 14), Puccinellia interior Sorensen (2n = 28), Sparganium rothertii Tzvel. (2n = 30). Among the 
species studied, there are some endemics and rare species of the Baikal Region. 
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H AMYPCKOH OEJIACTH 
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npHBezieHbi HHCJia xpowocoM (2n) fljur 19 bh;xob pacTenuu H3 ceMeucTBa Asteraceae. 

KmoHCBbie cnoBa: nncna xpomocom, Asteraceae, npriMopcKHM Kpafi, AMypcKaa oonacTb. 

HacTonman CTaTtn hbjihctch npoAOjmenneM HaniMx uccjie^oBaHHH xpoMOcoMHbix 
Huceji npeACTaBHTejiew ceMewcTBa Asteraceae (BojiKOBa, Bohko, 1985, 1986, 1989). 
J\jik H3yneHHH xpomocom ncnojib30Bajm KopHeByio MepHCTeMy npopocTKOB, nojiyneH- 
Hyio npn npopamHBaHHH ceMHH b nauiKax FleTpH b jia6opaTopHbix ycjioBHnx. Ha3Bamifl 
pacTeHHH npHBejteHbi no CBo^xe «CocyzjncTbie pacTeHHB coBeTcxoro ^anbHero Bocto- 
Ka» (1992). Tep6apHbie o6pa3ii,bi H3yneHHbix bujxob xpaHHTCH b TnxooKeaHCKOM hhcth- 
TyTe 6noopraHHHecKOH xhmhh ABO PAH (r. Bjia^HBOCTOK). 3HaKOM * oTMeneH bur, 
y KOToporo hhcjio xpomocom onpe^eueHO BnepBbie. 
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Artemisia freyniana (Pamp.) Krasch., 2n = 18. IIpHMopcKHH Kpaii, XacaHCKHH p-H, 
noc. AH^peeBKa, 2003, 3. Eohko. 

A. rubripes Nakai, 2n = 16. FlpHMopcKHH KpaH, XacaHCKHH p-H, noc. AHApeeBKa, 
2003, 3. Eohko. 

A. umbrosa (Bess.) Turcz. ex DC., 2n = 54. npHMOpCKHH KpaH, XacaHCKHH p-H, 
noc. AH^peeBKa, 2003, 3. Eohko. 

Atractylodes ovata (Thunb.) DC., 2n = 24. npHMOpCKHH KpaH, Ha^e^eHCKHH p-H, 
ct. CHpeHeBKa, 1998, E. 3apeM6o. 

Cirsium vlassovianum Fisch., 2n = 28. IIpHMopcKHH KpaH, XacaHCKHH p-H, n-OB Ta- 
MOBa, 2003, 3. Eohko. 

Doellingeria scabra (Thunb.) Nees, 2n = 18. npHMOpCKHH Kpafi, XacaHCKHH p-H, 
noc. AH^peeBKa, 6 jih 3 Mopn, 1999, 3. Eohko. 

Erigeron ocharai (Nakai) Botsch., 2n = 18. IIpHMopcKHH KpaH, XacaHCKHH p-H, 
noc. AnzjpeeBKa, CKanbi y Mopn, 1999, 3. Eohko. 

Galatella dahurica DC., 2n = 18. npHMOpCKHH Kpaii, YccypHHCKHH p-H, c. EoHeBy- 
poBo, 2002, EacaprHH. 

Heteropappus hispidus (Thunb.) Less., 2n = 18. AMypcKaa o6ji., OKp. r. EjiaroBe- 
meHCKa, 1999, B. CrapneHKo. 

H. saxomarinus Kom., 2n = 18. npHMOpCKHH Kpaii, XacaHCKHH p-H, noc. AH^peeB- 
Ka, 1999, 3. Eohko. 

Kalimeris integrifolia Turcz., 2n = 18. npHMOpCKHH Kpaii, XacaHCKHH p-H, noc. Aha- 
peeBKa, 1999, 3. Eohko. 

Rhaponticum uniflorum (L.) DC., 2n = 26. npHMOpCKHH Kpaii, OnbrHHCKHH p-H, ro- 
pa 3apoA (~ 8 km 3ana£Hee c. Becejibiii ilp), Ha Bbixo^ax H3BecTHHKOB, 1998, 3. Eohko, 
P. fly^KHH. 

Rudbeckia hirta L., 2n = 38. IIpHMopcKHH Kpaii, XacaHCKHH p-H, noc. AH^peeBKa, 
2003, 3. Eohko. 

Scorzonera albicaulis Bunge, 2n = 14. FlpHMopcKHH Kpaii, XacaHCKHH p-H, noc. Aha- 
peeBKa, 2003, 3. Eohko. 

Serratula manshurica Kitag., 2n = 22. npHMOpCKHH Kpaii, 6yxTa JIa3ypHan, Ha ckjio- 
He conKH, 1997, E. 3apeM6o; AMypcKan o6ji., OKp. r. EjiaroBemeHCKa, 1999, B. CrapneH- 
ko; FlpHMopcKHH Kpaii, XacaHCKHH p-H, noc. AH^peeBKa, 2006, 3. Eohko. 

*Sonchus arenicola Worosch., 2n = 18. npHMOpCKHH Kpaii, XacaHCKHH p-H, noc. Aha- 
peeBKa, 2003, 3. Eohko. 

Synurus deltoides (Ait.) Nakai, 2n = 26. FlpHMopcKHH Kpaii, XacaHCKHH p-H, 
noc. AHApeeBKa, 1998, E. 3apeM6o. 

Tephroseris flammea (Turcz. ex DC.) Holub, 2n = 48. npHMOpCKHH Kpaii, XacaH¬ 
CKHH p-H, noc. AHApeeBKa, 2003, 3. Eohko. 

Turczaninowiafastigiata (Fisch.) DC., 2n = 18. AMypcKan o6ji., OKp. r. EjiaroBemeH- 
CKa, 1999, B. CrapneHKO. 
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BjiaroaapHOCTH 


Pa6oTa BtinojiHeHa npH cJumaHCOBofi noflnepacice IdHTerpaunoHnoro npoeKTa 

CO PAH h ABO PAH JST2 06-II-CO-05-021. 

CriHCOK JTHTEPATyPbl 

BojiKoea C. A., Eouko 3. B. Hucjia xpomocom HexoTOpwx bhaob ceMencTBa Asteraceae H 3 k»xhoh nac- 
th coBeTCKoro flajibHero Bocroxa // Eot. >xypH. 1985. T. 70. N° 7. C. 1000—1001. 

BonKoea C. A., Eouko 3. B. Hncjia xpomocom HexoTOpfeix bhaob ceMencTBa Asteraceae H3 k»xhoh nac- 
th coBeTCKoro flajibHero BocTOxa // Eot. >xypH. 1986. T. 71. 12. C. 1694. 

Bo/iKoea C. A., Eouko 3. B. Hncjia xpomocom npeflCTaBHTeJien HexoTOpwx ceMencTB ({mopbi cobctcxo- 
ro flajibHero BocToxa // Eot. >xypH. 1989. T. 74. 12. C. 1810—1811. 

Cocyducmbie pacTemw coBeTcxoro flajibHero BocTOxa. CII6., 1992. T. 6. 428 c. 


SUMMARY 

Chromosome numbers (2n) of 19 Asteraceae species from Primorye Territory and Amur Region 
are presented. 
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YKA3ATEJIB HOBWX HA3BAHHH PACTEHHH 
INDEX OF NEW PLANT NAMES 


(BoTaHHHecKHM Hcypnan. 2008. T. 93. N° 1) 

CTp. 

PLANTAE VASCULARES 

Ligularia Cass. Sect. Stenostegia subsect. Erectae (H. Koyama) I. D. Illar. 

comb, et stat. nov. 39 

Swartrieae DC. trib. Aldineae M. Gonczarov et Yakovl. stat. nov. 125 

Geranium probatovae Tzyrenova sp. nov. 137 

Geranium pissjaukovae Tzyrenova sp. nov. 138 
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nPABHJIA flJLH ABTOPOB 


ripeACTaBJiHeMbie paOoTbi ^ojdkhm coAepncaTb HOBbie, paHee He ny6jiHKOBaBixiHecH AaHHbie. Pe- 
rncHHC o nySjiHKanHH npHHHMaeTcn peAaKUHOHHOH KOJuierneH acypHana nocne peueH3iipoBaHHH, 
c yncTOM HayHHOH 33 bhchmocth h aKTyajibHOCTH npe^CTaBJieHHbix MaTepnajioB. 

OO^cm pyKonncn (BKAionaH TaOunubi, cnncoK jiHTepaTypbi, no^nucH k p h c y h- 

KaM H pHCyHK h): AAH 0030pHbIX CT3TeH - AO 30 CTp., AAH OpHTHHaAbHblX CTaTeH, COOOmeHHH, 

CHCTeMaTHHeCKHX o 630 pOB - 25, OnHCaHHH HOBbIX TaKCOHOB, (J)JIOpHCTHHeCKHX HaXOflOK, oxpaHe 

pacTmejibHoro Mupa — 15, aah xpoHHKH h peueH3HH — 5—6 CTp. 06i»eM pncyHKOB He aoahcch npe- 
BbimaTb 1/4 o6i»eMa CTaTbH. 


06iuhh n o pa aok pacnoJionceHHH nacTew CTaTbH 


1. y«K. 

2. HHHUHajTbi, (Jmmhahh aBTopa. 

3. Ha3B3HHe CTaTbH. 

4. HHHUHaJTbl, (J)aMHJIHH aBTopa H Ha3BaHHe CTaTbH Ha aHTAHHCKOM H3bIKe. 

5. Ha3BaHHe yupe>KAeHHH, rae BbinojiHHJiacb paOoTa, h ero nonTOBbiii aapec, BKAiouaH (Jjaxc h 
aApeC DJieKTpOHHOH nOHTbl. 

6. AHHOTaunH (He 6ojiee 15 CTpox). 

7. KjnoneBbie cuoBa. 

8. TeKCT CTaTbH: Uejin h 3aAanH nccjieAOBaHHH, MaTepnan h MeTOAHKa, Pe3yAbTaTbi h hx o 6- 
cyncACHHe, BbiBOAbi. 

9. BAaroAapHocTH. 

10. CnucoK AHTepaTypbi (c hoboh CTpaHHUbi). 

11. Ta6jiHHbi (xancAan Ha oTAeAbHOM ahctc). 

12. IloAnilCH K pHCyHKaM (Ha OTACAbHOM AHCTe). 

13. PucyHKH. 

14. Pe3K)Me Ha aHTAHHCKOM H pyCCKOM H3bixax (AO 1 CTpaHHUbi). 

IlpH 0(J)OpMAeHHH CHCTeMaTHHeCKHX 0630p0B H OnHCaHHH HOBbIX TaKCOHOB Heo6xOAHMO n0Ab30- 
BaTbCH npaBHAaMH MencAyHapoAHoro k o a o k ca 6 ot3hhhcckoh HOMeHKAaTypbi. 

TaoAHUbi HyMepyioTCH b nopHAKe ynoMHHaHHH hx b TeKCTe, Ka/KAan TaoAHua HMeeT cboh 3a- 
toaobok. Ha noAHX pyKonncn (cAeBa) KapaHAamoM yKa3biBaiOTCH MecTa pacnoAoaceHHH TaoAHU npn 
ncpBOM ynoMHHaHHH hx b TeKCTe. Bee cok'pameHHH, HcnoAb30B3HHbie b TaOnime, aoajkhm 6biTb no- 
HCHeHbl B npHMeuaHHH, pacnOAOHCCHHOM nOA Hen. 

M A A HD C T P a u H H (pHCyHKH, A H a T p a M M bT, T p a (f) H K H, (}) O T O T p 3 (|) II II) npeACT3BAHK)TCH 
b a b y x 3K3eMnAHpax c npHAOHcemieM noAnuceH Ha OTACAbHOH CTpaHHue. Ha oOopoTC Ka>KAoro pn- 
cyHKa h ({)OTorpa(l)Hii KapaHAamoM yKa3biBaiOTCH (JiaMHAHH aBTopoB h HOMep pucyHKa, o6o3HaHaK)TCH 
Bepx h HH3. PncyHKH HyMepyioTCH b nopHAKe ynoMHHaHHH b tckctc. Ha uoahx CTaTbH (cACBa) yxa3bi- 
BaioTCH KapaHAamoM MecTa hx pacnoAOHceHHH (npH nepBOM ynoMHHaHHH). HAAiocTpannii o6i>eKTOB, 
HCCAeAOBaHHbIX C nOMOIUbK) MHKpOCKOna (CBeTOBOTO, 3AeKTpOHHbIX — TpaHCMHCCIIOHHOTO H CKaHH- 
pyiomero), aojIhchm conpOBoncAaTbcn m a c in t a 6 h bi m h a h h e h k a m h, npnneM b nonpHcyHomibix 
noAntiCHX Ha ao yKa3aTb AAHHy ahhchkii. 

CcbiAKii Ha paOoTbi npiiBOAHTCH b xpoHOAornuecKOM nopHAKe onyOnnKOBamiH, Ha- 
npHMcp: (Schaft, 1931; Camiel, 1961; AncKcecB, 1987; PowaHOB n Ap., 1996; CpaBHHTenbHan.... 
1999). 
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npHMepbi 6H6jiHorpa({)HHecKoro onncaHHA. 

R jih MOHorpa(j)HH: 

UJeHHiiKoe A. 17. BBeAeHne b reo6oTaHHKy. JI., 1964. 448 c. 

rpocczeuM A. A. Onopa KaBKa3a. H3A. 2. Eaxy, 1940. T. 2. 284 c. 

Onpedejiumejib pacTeHHH Memepbi / noA pea. B. H. TnxoMHpoBa. M., 1986. H. 1. 240 c.; 1987. 
H. 2. 224 c. 

XpoMocoMHbie HHCjia uBeTKOBLix pacTeHHH / IloA pea. A. A. OeAopoBa. JI., 1969. 926 c. 

rpeumep B. h Ap. MexcAyHapoAHbiH koackc OoTaHHnecKOH HOMeHKnaTypbi (CeHT-JIyHccKHH ko- 
Aexc) / riep. c aHrA. C116., 2001. 210 c. 

Cronquist A. The evolution and classification of flovering plants. 2nd ed. New York, 1988. 555 p. 

JJah ncy p h an ob: 

KnR3ee M. C. Hobbih bha poAa Veronica (Scrophulariaceae ) // Got. xcypH. 2000. T. 85. N<> 9. 
C. 116—119. 

Inamdar I. A.,Murty G. S. Vein-endings of some Solanaceae II Proc. Ind. Acad. Sci.,1981. Vol. 90. 
N 1. P. 33—56. 

ripn OnncaHHH TaKCOHOB, 0(J)OpMAeHHH TaKCOHOMHHeCKHX 063OPOB H o6cy>KACHHH HOMeHKna- 
TypHLix BonpocoB aBTopbi Aon^cHLi CTporo cneAOBaTL «Me>KAyHapoAHOMy KOAexcy OoTaHHnecKOH 
HOMeHKnaTypti (CeHT-JlyHccKHH)». cn6, 2001, c yneTOM H3MeHeHHH h AononHeHHH, npHHATbix Ha 
XVII MBK b BeHe, b 2005 r. (cm.: EropoBa T. B. 06 ochobhbix HOMeHKnaTypHbix npeAnoxceHHAX 
no AonoAHeHHio h H3MeHeHHio «Me>KAyHaponHoro Konexca OoTaHHnecKOH HOMeHKnaTypbi», npHHA- 
tbix Ha 3aceAaHHAx HoMeHKnaTypHon ceiojHH XVII MexcAyHapoAHoro GoTaHHuecxoro KOHrpecca, 
12—16 hk)aa 2005 r., BeHa // Bot. >KypH. 2006. T. 91. Ns 8. C. 1232 — 1241). OraTbH c MaTepnanaMH 
o hobbix TaKCOHax Aon^cHbi HMeTb AaTHHCKHH h pyccKHH TeKCTbi hx onncaHHH. J\si% naneo6oTa- 
HHHecKHx pa6oT onncaHHe aoa>kho 6biTb npeACTaBneHo Ha naTHHCKOM hah aHrnHHCKOM A3biKax h co- 
npoBo^cAaTbcn tckctom Ha pyccxoM A3bixe. 

CTaTbH c MaTepnanaMH 0 hobmx TaKCOHax o6A3aTenbHo aoaachbi conpoBo^cAaTbcn npH- 
cbiAKOH THna hah H30THna 3thx TaKcoHOB. Tep6apHH npHCbinaTb oTBeTCTBeHHOMy cexpeTapio PeAax- 
uhohhoh KOAnerHH ManbiuieBOH H. B. flanee oh nepenaeTca Ha xpaHeHHe b Tep6apHH EoTaHHuecxo- 
ro HHCTHTyTa hm. B. JI. KoMapoBa (EHH) PAH (LE). 

OneKTpoHHan k on ha pyxonncH. K 2 3K3eMnnnpaM pyKonncn, noAnncaHHOH aBTopaMH, 
HeoOxoAHMo npHAOACHTb AHCKeTy c (JjannoM CTaTbH b (JiopMaTe Word for Windows. HnmocTpnpoBaH- 
hbih MaTepnan (pncyHKH, ({)OTorpa({)HH h np.) HyacHO npeACTaBHTb Ha AncKeTax hah CD-AHcnax b bh- 
Ae OTAenbHbix ({mfinoB c o6a3aTenbHOH hx pacnenaTKOH hah c npnnoAceHHbiMH opHTHHanaMH. U[H(J)po- 
Bbie H3o6paAceHHA, npeACTaBnaeMbie b bhac (JjannoB, npHHHMaioTCA Ha hochtcaax: Floppy 3.5", CD, 
MO (ao 640 M6), ZIP (ao 100 M6), Flash. HocnTenb HH(|)opMauHH aoajkch HHTaTbcn KOMnbioTepHOH 
nnaT(j)opMOH PC. 

HH(J)opManHK) o «EoTaHHnecKOM AcypHane» moacho HaHTH b Internet Ha cairre: http://binran.ru. 
AApec 3neKTpoHHOH nouTbi H3AaTenbCTBa h peAaKHHH: main@naukaspb.spb.ru (c yKa3aHHeM — ajia 
«E oTaHHHecKoro acypHana»). 


CTaTbH cnenyeT HanpaBAHTb no anpecy: 
PeAaxuHA «BoTaHHnecKoro xcypHana» 
CaHKT-rieTep 6 yprcKaa H 3 AaTenbCKaa (|)HpMa «HayKa» PAH 
MeHAeneeBCKaa ahhha, 1 
CaHKT-neTep 6 ypr 
199034 
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BHHMaHHK) aBTOpOB 

XII CT>E3a PyCCKOrO EOTAHHHECKOrO OEUJECTBA 
6 yueT npoxo^HTb b r. neTpo 3 aBoncKe 22—27 ceHTflOpn 2008 r. 

njiamipyeTCH 3 acjiyiuaTb o63opiibie m npoGjieruHbie noKJianbi Beuymnx cnennajincTOB no cne- 
ziyiomHiM HanpaBJieiinHM (ceKunsnvi): 

1. CrpyK rypnaH OoTaHHKa 

2 . 3 m 6 phojioitih pacTeimn 

3 . 3 KOJiorHMecKan (|)H 3 HOJiorHH h Ohoxhmiih pacTemul 

4. Ajibrojioi HH h rH^poOoTaHHKa 

5. Mhkojiothh h jiHxeiiojiorHH 

6 . Bbiciune paoemiH: nodceKi^uu — MOJieKyjntpHOH cncTeMaTHKH h OnocHCTeMaTHKH 

- 6 pHOJIOrHH 

-CHCTeMaTHKH COCyflHCTblX pacreHHH 

-CpaBHHTeJIbHOH (j)JIOpHCTHKH 

— najieo6oTaHHKH 

7 . reo 6 oTaiiHKa: nodceKi^uu — (j)HTOueHOJiorHH 

— jiecoBeaeHHa 
- 60 JI 0 T 0 BefleHHH 

— reorpa(j)HH h KapTorpa(j)HH pacTHTejibHoro noKpoBa 

8. HHTpoAyKUHH pacTeimn h oxpaHa pacTHTeJibHoro Mnpa 

9 . BoTaunnecKoe pecypcoBeueHne. 

Pa 6 oTa ({)JiopHCTHHecKOH noflceKUHH ceKUHH bbicuihx pacTeHHH 6 yueT opraHH 30 BaHa b (J)opMe onepeu- 
Horo pa 6 onero coBemaHHa (iiikojibi) no cpaBHHTejibHOH (JjjiopncTHKe. 

Pa 6 oTa ceiajHH mojkct 6 htb opraHH 30 BaHa b (J>opMe cHMno 3 HyMa h uncKyccHH (Kpyrjitix ctojiob). 

AffPEC OPITCOMHTETA: 

197376 , C.-rieTep 6 ypr, yji. npocj). IIonoBa, 2 , PyccKoe EoTaHHuecKoe o 6 mecTBo 
E-mail: botany 2008 @yandex.ru 
Ten. ( 812 ) 346 - 47-53 

MHTepHeT-aupec: http ://www.krc.karel ia.ru/events/rbo 

http://www.rbo.binran.ru 

PAEOHHH H3BIK CI>E3M: pyccKHH. 

OOPMA YHACTHH: ycTHbiH uoKJian, cTeH^OBoe coo 6 meHHe. 

npeunojiaraeTca nyoJiHKamiH MaTepnajiOB uoKJiauoB o 6 beMOM no 4 CTpamm. 

PerncTpauHOHHyio (j)opMy h MaTepnajibi uoKJiaua Heo 6 xouHMO OTnpaBHTb b ojieKTpoHHOM h 6 yMa>KHOM 
BapnaHTax c yKa 3 aHHeM uiH<j)pa «CWj<)» no aupecy 197376 , C.-IIeTep 6 ypr, yji. Ilpotj). ITonosa, 2 , Pyc- 
CKoe BoTaHHMecKoe oOmecTBO, a TaoKe no 3 JieKTpOHHOH nouTe botany 2008 @yandex.ru 


BHHMAHHK) nPE^CE^ATEJlEH H YHEHBIX CEKPETAPEH OT^EJIEHHH PBO 

/Xjijt peineHHfl opraHH3auHOHHbix BonpocoB h Bbi 6 opOB pyKOBOujuunx opraHOB Pyccxoro 6 oTaHHHe- 
CKoro o 6 mecTBa pernoHajibHbie h MecTHbie OTuejieHHJt PEO .aejierHpyioT Ha Cbe3u cbohx npe,ncTaBHTejieH 
(ouhh uejierar ot uecnm hjichob PBO). CnncKH ,neneraTOB h BbinncKH H3 npOTOKOJia o 6 mero co 6 paHHH 
OTueneHHH 06 hx BbiUBHHceHHH uojDKHbi 6 biTb npeucTaBJieHbi b PEO (no aupecy: 197376, C.- IIeTep 6 ypr, 
y;i. npo(j). IIonoBa, 2, Pyccxoc EoTaHHHecicoe 06mecTBo) ao 1 Maw 2008 r. 

/^ejieraTaMH hjih yHacTHHKaMH Cbe3,aa MoryT 6biTb HJieiibi Pyccxoro 6oTaHHnecKoro o6mecTBa, He 
HMetomne 3auoji>KeHHocTH no ynjiaTe HJieHCKnx b3hocob. 


KJHOHEBBIE MTBI 

OKOHnaHne npeuBapHTejibHOH perncTpaunn 1 HiiBapn 2008 r. 

OKOHnaHHe npneMa MaTepnajiOB h (J)opMHpoBaHHe nporpaMMbi njieHapHbix h npo6neMHbix cckuhoh- 
Hbix 3aceuaHHH 15 (|)eBpajiH 2008 r. 
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TPEEOBAHI1H K OOOPMJ1EHHK) MATEPHAJIOB £JDI nyBJIHKAUMft 


MaTepwajibi flOKJiajjoB odbeMOM He 6ojiee 4 CTp, npencTaBJunoTca b opncoMHTeT b iienaTHOM h 3JieKT- 
potiHOM BH^e. MaTepHajibi, npHCJiaHHbie TOJibKO b nenaTHOM hjih tojibko 3JieKTpoHHOM BapnaHTe, a Taoce 
0(J)opMJieHHbie He no npaBHJiaM, npHHHMaTbca k nydjiHKamiH He dynyT. 

rieHaTiibiH eapnaiiT: 1 3K3eMmuip, c xopouio HHTaeMbiM inpnc()TOM. 

3jieKipoHiibiH BapnaiiT: no 3JieKTpoHHOH noHTe. TeKCTOBbiH pe^aKTop: Word for Windows. Hma 
( jjafuia — HanajibHbie 6yKBbT (J)aMHJinw nepBoro aBTopa JiaraHCKHM mpH(})TOM (jjo 8 chmbojiob). 

0(J>opM*ienHe: Hepe3 oahh HHTcpBaji, rapHHTypa Times New Roman , Kerjib 12, BbipaBHHBaHHe no uih- 
pHHe, nepeHocbi paccTaBJunoTca aBTOMaTHHecKH, He 6ojiee neTbipex noflpjuj; a63an 1.25 cm, nojia: cJieBa 
3 cm, cnpaBa 1.5 cm, CBepxy 2 cm, CHH3y 3 cm. 

Ha3Banne — nponiiCHbiMii dyKBa.MH, Kerjib 14, nojiyacMpiibiii, BbipaBHHBaiiiie no ueirrpy 

OaMHJiHH, hmh, OTHecTBO aBTopa(oB) — Kerjib 12, BbipaBHHBaHHe no neHTpy 

ropod, naseamie opeamaaifuu — Kezjib 12, KypcmoM, ebipaenueamte no uenmpy. 

TeKCT MaTepnajia — Herm 12, MeaccTpoHHbiH HHTepBaji o^HHapHbiH. CiiMBOJibi BCTaBJunoTca H3 Hadopa 
rapHHTypbi Symbol 11, (J)opMynbHbie 3anHCii pe^aKTHpyiOTCJi b Microsoft Equation. 

CnncoK juiTepaTypu: odjoaTejieH, 0(j)opMjnieTCJi no npaBHJiaM «EoTaHHnccKoro >KypHajia». 

MjunocTpaTHBHbiH MaTepnaji: Taojnmbi (b Word), KapTbi, jjHarpaMMbi, pwcyHKH — b rpa^imecKOM (j)op- 
M3TC jpg, BCTaBJieHHbie B TeKCT. 

O^hh aBTop MOtfceT npe^CTaBHTb jyifl nydjiHKamm b MaTepnajiax Cbe3xia TOJibKO ojxuy padoTy. 

OprKOMHTeT ocTaBJUieT 3a codon npaBO otkjiohhtb Te3HCbi, He cooTBeTCTByiomne HaynHOMy ypOBHio 
h TeMaTHKe Cbe3,aa, a TaKace npaBHJiaM o(J)opMJieHiia. 
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